


Patent Notice: 


Cunningham tubes are covered by 


Only 
Four Strings 


horse-hair bow, and a 
resonant box—yet under 
the hand and out of the 
soul of an artist what a 
world of ecstasy, of rare 
delight . .. of sadness, too, 

.comes from these sim- 
ple instruments. Only Bits 
of Metal, glass encased, 
and an incoming antenna 

current delicate 

as a fairy foot- 

fall—yet in a 

Cunningham Ra- 

*dio Tube these 

combine to trap 

the artist’s world 

of music and re- 

lease it to eager 

millions. Both in 

the violin and in the Cun- 

ningham Tube it is qual- 

ity of material, knowl- 

edge of design, and skil 

in manufacture’ which 

produce tones of almost 
uncanny purity. 


Since 1915— 
Standard for all sets 
Types C301A, C299, C300, C11, ¢ 
In the Orange and Blue Carton 


Price $3.00 Each 


RADIO Z TUBES 


Home Office: 


Second Stre 


es : NEW YORK 
SAN FRANCISCO 


patents dated 2-18-08, 2-18-18, 12-30-13, 10-23-17, 10-23-17, and others issued and pending. 
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Show us a nationally advertised 

headset or loud speaker (with a 

list price not greater than ours) 

which is equal or better, in any 

respect, and we will send you a 

Tower Scientific Loud Speaker 

absolutely free. 


On Sale from. Coast to Coast. If your 
Dealer cannot supply you, order direct. 


THE “Tif Movis HOTEL 
an Philadelphia 

Gee The first 100% Radio 

Equipped Hotel in 

the World. Tower 


Scientific Headsets 
were used exclusively 
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An Exceptional Condenser 


Like all Allen-Bradley Radio Devices, 
the Bradleydenser offers high efficiency 
and sharp tuning. Brass plates, soldered 
at all joints, and a new type of 

insure low resistance and low losses, It 
is pronounced “a fine job” by radio engi- 
neers. If you want to see “an excepti 


condenser”, ask the Allen-Bradley dealer. 


Selectivity ? 
—Use Allen-Bradley Parts 


The experienced radio fan has learned the value of 
guaranteed parts in his set. He knows that Allen-Bradley 
Radio Devices, such as the Bradleystat, Bradleyleak, 
Bradleyohm, Bradleydenser etc., provide noiseless con- 
trol. He incorporates them into his new set for maximum 
selectivity, and he is not disappointed. The stepless, noise- 
less adjustment eliminates the harsh noises produced by 
inferior devices. Any Allen-Bradley dealer will gladly 
show you why Allen-Bradley Radio Devices increase 
selectivity. Stop in, today, and see the new line. 


Aen Bradley Ca 
lectric Controlling Apparatus 


283 GREENFIELD AVE. MILWAUKEE, WIS. 


Bradleystat, Bradleyleak, Bradleyswitch, Bradleyohm, and Bradleyometer 
are sold by all leading radio dealers and jobbers. They are known the world 
over for compactness, “‘one-hole” mounting, and marvelous control. The 


superior finish will delight you. 


“Quality Goods for Quality Readers” 
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Olitriat CF 


CU the Spring days and the reanimation of nature from her winter 


sleep and, with it radio is atune so that now we can have a service that 

spells health and buoyant life. That the “daily dozen” should be directed 

over the radio accompanied by bugle and band hardly one of us dreamed 
of a while back, but such is progress that the most prominent “life extension 
society” —for purely business reasons—finds it profitable to organize this radio ser- 
vice—and who can predict what it will mean in better individuals, better commu- 
nities, better cities and country—Read “At 6:45 in the Morning”—it presents a 
distinctly novel use of radio. 


Letters from Our Readers 


Indirectly our Cross-word Contests have brought about a contact with our 
readers that otherwise was impossible—we feel pleased at the many gracious com- 
pliments and next month, if time permits, we shall publish some of your valuable 
comments and suggestions. However we wonder what we have done to warrant 
this: “Painting a lily white is proverbially easy compared with constructive criti- 
cism in improving the service rendered by Wireless Age” and “It is difficult to 
improve the standard of your magazine from standpoint of general interest” — 
and “Wireless Age cannot be improved—Technical articles are lucid ‘yarns,’ are 
interesting and there is a human interest which is lacking in other radio publica- 
tions” and “Reinstate the Questions and Answers; give us more articles like ‘H.I.’ 
in Broadcasting” and—well, next month we'll sum it all up and no doubt we'll 
have a bigger and better Wireless Age as a result. 


Of General Interest 


Read this month’s fiction yarn by William West Winter, “Whimsy 
Williams” will surely amuse. “For the Love of Mike” and “The H. I. in Broad- 
casting” affords you intimate interviews with studio personnel and artists. The 
International Language problem and solution is ably presented by Dr. M. Talmey 
and we wish to express satisfaction at the appreciation on the part of our readers 
for their interest as manifested by letters received—the subject merits everyone’s 
attention. “Radio Rose” we'll see in some future Yuletide season possibly just as 


described. 
Technical 


This month “Wireless Age” has its usual richness in technical material— 
there is only space to mention the various titles:—“Loud Speakers” by Dr. Min- 
ton; “Review of Development in Radio Telephony”; “Balancing Systems”; “De 
Luxe Radio Lyre”; “Power Amplifier”; “Portable Short Wave Transmitter”; 
“Receiver Noises” in addition to the usual features. 

This issue contains a worth while cross-word puzzle and the subject to 
write about should prove interesting to you—judging from letters we’ve received 
already—try your skill this time. —Tue Eprror. 
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ositive as Big Ben 


SET Big Ben at seven and at seven o'clock you’re bound to get the 
alarm. 


Cutlass Stator 
Plate exclusive 
ly an Ulera- 
Lowloss feature 








Just so, the Ultra-Lowloss condenser can be set at any wave-length—the 
corresponding station will come in clear and sharp. You know instantly 
where to turn, once a station of known wavelength is located. Makes 
tuning easy—direct—positive. Special Cutlass Stator Plates spread wave- 
lengths evenly over a 100 degree scale dial so that each degree represents 
approximately 314 meters. 


Ultra-Lowloss condensers are designed by R. E. Lacault, originator of the 
famous Ultradyne Receivers, and built upon scientific principles which 
overcome losses usually experienced in other condensers. 








At your dealer’s, otherwise send purchase price and you will be supplied 
postpaid. 


Design of lowloss coils furnished free with each condenser for amateur and broad- 
cast wavelengths showing which will function most efficiently with the condenser. 


To Manufacturers Who Wish to Improve Their Sets 


Mr. Lacault will gladly consult with any manufacturer regarding the application 
of this condenser to his circuit for obtaining best possible efficiency. 


WRA-VERRIER CLT RA-LOWLOSS 


TUNING CONTROL 


Simplifies radio tuning. Pencil-record a station on 7 ale ae | N D E N S E = 4 


the dial—thereafter, simply turn the finder to your 
— mark to get that station instantly. Easy— 


to mount. Eliminates fumbling, guessing. 
Sori ia nig st“ ~—_- PHENIX RADIO CORPORATION, "2. You city" 
Ya 
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Do you know 
where Condenser losses 
Come from? 
RESISTANCE LOSSES are 

the losses which most serious- 
ly affect the efficiency of aconden- 
ser when at working radio fre- 
quencies. They arise from poor 
contacts between platés and from 
poor bearing contacts. Soldered 
plates and positive contact spring 
bearings reduce these losses to a 
minimum. 

Eddy current losses occur in 
metal end plates and the conden- 
ser plates themselves. While not 
sO. serious as resistance losses, 
they increase with the frequency, 
and therefore should be kept as 
low as possible. 

Dielectric losses are due to ab- 
sorption of energy by the insulat- 
ing material. Inasmuch as they 
vary inversely as the frequency, 
they have less effect upon the 
efficiency of a condenser at radio 
frequencies than any other set of 
losses. The use of metal end 
plates in short-wave reception to 
eliminate dielectric losses is never 
justified, because they introduce 
greater losses than well-designed 
end plates of good dielectric. 


Type2 7-H, ith ed Verni 
ype 247-H, with gear mier 


Type 247-*, without Vernier 


The design of General Radio Condensers 
is based on scientific facts and principles, 
not on style and fancies. 

Specially shaped plates always in perfect 
alignment give the uniform wave-length 
variation which permits extremely sharp 
tuning. 

Rotor plates are counterbalanced to make 
possible accurate dial settings. 

In 1915 the General Radio Company in- 
troduced to this country the first Low Loss 
Condenser, and ever since has been the 
leader in condenser design. 

Lower Losses and Lower Prices make 
General Radio Condensers the outstanding 
values of condenser design. 


Licensed for multiple tuning under Hogan 
Patent No. 1,014,002 


$500 
$325 


Capacity, 500 MMF. 


Capacity, 500 MMF. 


GENERAL RADIO CO. 


CAMBRIDGE, MASS. 


RADIO 


Quality Parts 
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RE you one of those sleepyheads 
to whom the bugler is talking 
when he plays, “I can’t get him 

up, I can’t get him up in the morning ?” 
Do you set the alarm clock carefully 
for seven o'clock, 
turn it off vindictive- 
ly and go back to 
sleep until a quarter 
of eight, whereupon 
you swear at the 
dock, cut your face 
while shaving, swal- 
low a cup of coffee 
and arrive at the of- 
fice one minute after 
the boss? No more 
are you to know that 
pleasure of turning 
over for a forbidden 
forty winks, for the 
Tower Health Exer- 
ases will get you if 
you don’t watch out. 

f course you can 
thtow the radio away 
ot forbid your wife 
and children to tune 
mat such an ungod- 
lyhour, but they will 
Pobably only tell 
you that they are go- 
mg to do their ex- 
tises even if you 
#€ too lazy to do 


George McElrath and Raymond S. 
installed in 


in the 


Arthur Bagicy conducting the 
“Tower ealth Exercises” 
which are broadcast through 

three stations 


Morning 


The Tower Health Exercises. 


By Golda M. Goldman 


them yourself. The trick of turning 
off the alarm clock, therefore, becomes 
permanently useless, so you may as 
well resign yourself to the following 
schedule, which is now accepted in all 


the “Tower Health Studio” 


7 


Hoyt of the WEAF staff testing the speech amplifier 


the well-regulated ultra-modern house- 
holds of the Eastern Atlantic States: 

Wifey hops out of bed at six-thirty 
and runs about closing windows, etc. 
At six-forty she tunes into WEAF 
and five minutes later 
a piano is heard play- 
ing Irving Berlin’s 
famous “Oh, How I 
Hate to Get Up in 
the Morning.” If 
that isn’t enough to 
get you right out of 
bed, it is immediate- 
ly followed by a 
bugle blowing reveil- 
le. By this time, of 
course, you realize 
the utter futility of 
trying to lie in bed 
and so you undoubt- 
edly go downstairs 
to watch your family 
making fools of 
themselves before 
breakfast. Of course, 
however, there is no 
use in your standing 
by watching them 
do the exercises in- 
correctly, so you just 
step out in the mid- 
dle of the floor and 
show them how they 
should be done. 
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Strangely enough, the next morning 
finds you listening with one ear, and 
the third day you abandon all pretense 
and pull your youngest son out of bed 
with disparaging remarks to the effect 
that if his “old man” can get up and 
take exercises every morning you 
should think that at twelve years of 
age nothing could keep him from such 
a morning’s sport. 


Haley Fiske, president of the Metropolitan Life 


What is this all about? This is 
merely an introduction to the newest 
device whereby the Metropolitan Life 
Insurance Company hopes to prolong 
the lives and increase the general 
health and happiness of their millions 
of policy holders. A most delightful 
studio has been opened in the tower of 
the Metropolitan Life Building, at 
Twenty-third Street and Madison Ave- 
nue, New York City, and every morn- 
ing from six-forty-five to seven-forty- 
five Mr. Arthur E. Bagley broadcasts 


health exercises from which you may 
derive full benefit whether or not you 
happen to be a policy holder of the 
Metropolitan Life. Mr. Bagley, who 
has specialized in physical training 
work for twenty-two years, broadcast 
similar exercises of his own volition 
from WOR, in Newark, for many 
months. When the Metropolitan de- 
cided that they would use the far- 


reaching power of radio for the dis- 
semination of health information they 
had no difficulty in finding just the 
right man to do the work. 

As soon as you become interested 
in this delightful and practical method 
of starting the day you may write to 
Mr. Bagley and he will send you a 
chart showing the positions to be taken 
in doing the exercises which he is 
broadcasting. So much has _ been 
preached to us of late years concerning 
the advisability of overcoming fatigue 


JUNE, 1935 


poisons by means of regulated mom. 
ing exercises that Mr. Bagley found 
awaiting him an audience which had 
already been sold on the value of the 
information and instruction which he 
was pleased to give them. The daily 
exercises are divided into two thirty- 
minute periods with breathing space in 
between so that you may take either 
one or both of the groups. You will 


Ins, Co., Arthur Bagley director of physical culture, and R. L. Cox, vice-president of the Metropolitan, 
broadcasting the inaugural “Tower Health Exercises” 


find not only your body, but your mind, 
stimulated by Mr. Bagley, for his 
cheerful personality is as important 
to the listeners-in as is the actual work 
which he does with them day by day. 

From some of the letters which Mr. 
Bagley receives—and it is amazing t0 
note that within two weeks after the 
exercises were started over thirty 
thousand communications were received 
from listeners-in—the most interesting 
side-lights are cast upon the great va 

(Turn to page 22) 








June, 1925 WIRELESS AGE—THE RADIO MAGAZINE 


Leviathan Broadcasters 





Nyda West- 
man, the popu- 
lar star of 
“Pigs” as she 
appeared be- 
fore the micro- 
phone aboard 
the ‘“ Levia- 

than”’ rg ; The adorable Dun- 

, can Sisters (left to 

right) Rosetta and 

Vivien doing one 

of their harmony 

duets in the‘‘ Levia- 

than” studio 


Rosalind Fuller, star of “Love for 
Love” was one of the galaxy of stage 
and screen artists who appeared on 


<4 the “Leviathan” program brozdcast 
through WGBS 














Elvira Fernandez, soprano on the Radio 
Cultura programs 


B ores? AIRES is a city of 


homes . . . not skyscrapers and 

apartment houses. This is a 
fact ; but radio is making the fact more 
apparent. To the stranger it is notice- 
able on account of the numerous an- 
tennae seen floating over many homes. 
To the “portefia” wife it is more notice- 
able—but more of this anon. 

As the majority of homes are only 
one story high, with all the rooms 
opening on to a “patio”—or little gar- 
den, the casual pedestrian can easily see 
the ubiquitous antennae 
and judge the vast num- 
ber of “aficionados”— 
fans—in Buenos Aires. 

Radio has taken such a 
hold on the Argentine 
and increased to such an 
enormous extent within 
the past year, that Buenos 
Aires is only comparable 
to one of the more densely 
populated cities in the U. 
S.A. The population of 
Buenos Aires is almost 
three million people and 
it would be a conserva- 
tive estimate to state that 
there are four hundred 
thousand — 400,000 — 
radio sets in operation. 

The “extranjero” — 
foreigner—thanks to radio, no longer 
has that feeling of isolation that existed 
in pre-radio days. The American, for 
example, may sit at home leisurely in 
the evenings and listen in on KDKA, 
Pittsburgh 309 or other United States 
broadcasting stations with the same 
ease as if he were in an apartment on 
Park Avenue, New York. At six 
o’clock each evening he may hear the 
rise or fall of stock in Wall Street as 
well as the latest cablegrams of im- 
portance received by “La Prensa” 
without disturbing himself to go out 
and buy a newspaper. If Jack Demp- 
sey gets in the way of Firpo’s right 
Buenos Aires knows what has hap- 
pened before Jack has time to be in the 
ring again, and the result of the fight 
is known before the first Gotham tan 
reaches his automobile. 


BROADCASTING 


A. in the 


gentine 


By Don Fose 


And all of this without any detri- 
ment to the newspapers or to the 
theatre. On the contrary, radio stimu- 
lates our mind—acts as an appetizer. 
We want to READ all about what 
happened; and so—an increased sale 
for the newspapers; or we want to 
SEE the artist who captivated us, and 
the result is crowded theatres and 
greater fame for the genuine and worth 
while artist. 

There are four powerful broadcast- 
ing stations in Argentina, and as many 


“Criollo” and guitar duets as well as songs are broadcast by these well known artists 


—M. Araujo and V. Giordano 


more minor ones. The “Estacion 
Palermo,” situated in the Rural Society 
Grounds at Palermo where horse rac- 
ing is held. “Estacién Sud America” 
in the heart of the business district. 
“Estacién Radio Cultura” the most 
powerful of the four; and “Estacion 
Brusa” a private broadcasting station 
from which interesting songs, dances 
and recitations are given nightly. 

It is true that in Argentina there is 
not that amazing net of broadcasting 
that there is in the U. S. A., neverthe- 
less there are sufficient stations for the 
needs of the country whose population 
is only about ten million inhabitants. 
What is lacking in quantity is made up 
for in quality. 

“Radio Cultura” has been heard dis- 
tinctly and accurately by radio enthusi- 
asts in South Africa. From letters re- 
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Celina Mazzocco, operatic soprano and 

popular broadcast artist 
ceived in Buenos Aires it is known that 
the “criollo”—native—music and con- 
certs have been heard in the city of 
Cabo from the “Palermo” broadcasting 
station. Sq too are the Buenos Aires 
broadcastings heard in the Canary 
Islands. 

The Argentines like to listen in on 
broadcastings from other countries 
also. Perhaps the most popular for- 
eign broadcasting station is KDKA, 
Pittsburgh. .The first Argentine to 
listen in on KDKA was Senor J. J. 
Orfila with a three lamp 
set. Senores Carlos 
Braggio, from “Estacién 
Bernal,” and Eduardo 
Vigano from Mercedes— 
in the province of Buenos 
Aires — are regular 
KDKA Pittsburgh fans. 
Senor Vigano uses only a 
one lamp receiver. Sev- 
eral others are in constant 
communication with 
trans-Andine stations. 

There are many diff- 
culties encountered in the 
Argentine that are un- 
known in other countries, 
but they are growing less 
everyday, as the scientific 
radio experts are evolv- 
ing newer instruments 
particularly adapted to the country’s 
needs. 

Artists who appear in front of the 
microphone are of the highest talent 
and reputation in Argentina. They are 
not near so numerous as in New York, 
but again, quality makes up for the 
quantity. There are the famous Argen- 
tine authors César Petrone, Roberto 
Firpo, and Rizutti; the reciters Senor- 
itas Orelia Cisneros and Maria Teresa 
Gamba; the native folklore raconteur 
Vicente Forte; guitar and “criollo 
songs by Spina—Araujo and Ruiz— 
Acuna; operatic arias by the famous 
sopranos Celina Mazzoco and Elvita 
Fernandez, and the German contralto 
Paula Weber; bedtime stories, Maria 
Eugenia de Elias; and so on with 
violionists, cellists and of course tafl- 
gos galore. (Turn to page 22) 





The solitude of the broadcaster is admirably presented in this view of Gen. John J. Pershing at a moment when he appeared before the microphone 


FOR THE 
LOVE OF 


ID it ever occur to you that 

your radio is the most consis- 

tently cheerful little playmate 
you ever had? 

Glance over any local program and 
prove it. Instrumental selections, vocal 
music, or lectures—there is never any- 
thing to depress you. 

_There is beauty in all music, even 
jazz. All informative talks on topics 
of wide interest are given by experi- 
enced people. All discourses on com- 
mercial matters are put over on a good 
advertising basis and, therefore, have 
their best foot front. All the mis- 
tellaneous speeches are made with an 
effort to register approval with the un- 
seen audience. In fact, everything is 
done to make you like what you hear. 

For example just take last evening. 
As I rocked comfortably, my feet on 
a stool, my body relaxed, my disposi- 
tion well above par, there came to me 
amhour or so of the “Little Symphony” 
from Carnegie Hall in New York. 
Delightful selections were interspersed 
with numbers on the pipe organ and 
solos by a pleasing soprano, not to 
mention the soothing effect of that an- 
touncer’s voice—the one who rolls his 
R’s so melodiously and pronounces 

tench with such nasal correctness. I 
fairly purred with content. 

Next I listened to a talk on the Coast 
Guard and Geodetic Survey and forth- 
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KE” 


By Mildred (. Smelker 


with dismissed all misgivings concern- 
ing my safety should I ever really take 
that first trans-Atlantic voyage. I 
glowed with appreciation over my pre- 
vious safe and sane coastwise jaunts 
due to the effective preventive work of 
this organization. More contentment. 

Then a soprano sang somewhere out 
there and again I experienced content- 
ment—supreme contentment with my 
own voice to be sure, but contentment 
nevertheless ! 

A piano solo followed full of cheer- 
ful tumbling runs and jolly boisterous 
chords and a jazz orchestra rounded 
out my evening. Though it brought 
me painful recollections of a recent 
dance when no one seemed to be light 
on their feet or mine either, it acceler- 
ated the speed of my rocker, set my 
feet to tapping and sent me to bed 
whistling. 

Are all of my evenings, otherwise 
spent, as cheerful? Hardly! Only the 
other night I took in a movie. Before 
it was half over I had seen one opera- 
tion, three crazy people, one murder 
and a suicide. A week or two ago I 
attended the theatre and, while much 
of the play was attractive, much was 
“heartrending” and left a bad taste in 
my mouth. 

Not infrequently I engage in a game 
of so-called friendly bridge. The last 
one brought me a pitifully low score, 
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one of those “inkling” partners, two 
talkative opponents, and a no-trump 
hound—the kind that always bids that 
when he has ten spot high in his 
hand. 

I have already referred to the un- 
certainties of tripping the light fan- 
tastic. 

And with it all there is that com- 
fortable feeling that we can, at will, 
turn off the little old receiver any time 
we wish without losing a three-dollar 
seat, offending a friend, or lacerating 
the feelings of some clumsy Claude. 

So much for optimism on the receiv- 
ing end. How about the sending end? 
Still more cheer! 

Behold a soloist unafraid of the 
gallery gods, a speaker, especially a 
Senator, with no interruptions, no heck- 
ling, no-ebjections popping up, or any 
other broadcaster with no stage fright, 
no cold shoulders, no spot light to con- 
tend with. 

The announcers are another happy 
lot. Late comers cause them no dis- 
turbance, an undertone discussion of 
Mrs. Blank’s awful hat does hot téach 
them, and early departures ‘leave them 
in blissfal ignorance. 

As an alibi the radio, equipped with 


_head sets, is second to none. When the 


family talks: too much you can just 
clamp a pair of phones over your ears, 
(Turn to page 54) 








E ALL on the Blue are mostly 

content to let the world waggle 

along about as she always has 
waggled, and we don’t lay ourselves out to 
hustle her up none whatever. I am not no 
Methusalem myself, even if I am not no 
yearling neither, but I don’t have to stretch 
my memory unduly back to the time when 
this here section of Arizona is mostly famous 
for what no one knows about it except those 
that aint anxious to tell. In those days there 
was a scarcity of sheriffs and such impedi- 
ments and a superfluity of folks that hadn’t 
no noticeable antecedents that they were will- 
ing to converse about. Those were the days 
when etiquette used to ride us rough. Folks 
was bred to tread soft and to speak with 
gentleness and consideration to each other, 
and fashions run a whole lot to equipments 
of Colt’s pacifiers and Winchester pump 
guns. We was peaceful folks about nine- 
tenths of the time because when we all 
feels belligerent notions rising up within us 
and boiling over it was a hundred-to-one 
shot that there would be blood on the moon 
before them passions was abated. 

Things have changed since them days and 
there aren’t no more mysterious strangers 
on the Blue than there are in other regions 
and nowadays a sheriff can ride in 
on us and show his star open and 
unconcealed without having his light 
blown out through his backbone. It 
ain’t even compulsory no more to strap 
a forty-five down to your leg or tuck 
it into the waistband of your pants. 
And likewise and due thereto, it ap- 
pears like manners in these regions has 
suffered a decline. Young folks and 





Mogollons. So Whimsy doesn’t find it 
feasible to ramble regardless through 
the range and scare all the stocktout of 
a year’s growth, which depresses him a 
whole lot. 

Neither do we all object 
when Whimsy sends _his 
daughter Mirabelle down to _ 
Globe to get education. We “™ 











some older ones is frequent and free 

with their arguments and prone to ex- 

press themselves without no due regard 

to courtesy. Which when I’m a yearl- 

ing such plays would most likely have 
resulted in someone getting smoked up like 
a ham. 

You all can take it that I admits change 
and progress even here on the Blue and | 
don’t discount none that said revolutions 
may be beneficial a whole lot. But take it 
altogether, and I allow that there is limits 
to these things beyond which they ought not 
to go. This here is a cow country and it 
doesn’t appear to me that it is ever going to 
be anything else. There isn’t any money in 
cows nowadays, but I don’t know that 
springing a lot of modern improvements on 
us is going to increase the yield of beef 
neither nor jack up the price of it on the 
hoof, And that ain’t to say that I turn my 
back on Progress and reverts complete to 
ancient ways. I am plenty willing to let 
them that hones for progress accumulate 
all such as they can assimilate. 


It is Whimsy Williams that runs regard- 
less on those paths and I don’t never ques- 
tion his rights to do so, not even when he 
ain’t content to ramble down to Globe and 
get run up a tree by these here automobiles, 
but has to come back hereaways with one of 
them he has invested in. Which he creates 
more panics among the cows and the 
horses hereaways than you can imagine. I 
reckon it might have been almost disastrous 
to the industry if it hadn’t been that Provi- 
dence heads off this folly to some extent by 
not providing any roads that will carry even 
this animated tin can that Whimsy brings 
home with him, barring a couple of trails 
running up the valley and heading in the 
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him lucky 
to have the 
price and we 





allows that 
it doesn’t 
hurt Mira- 
belle none 
and may im- 
prove her. 
It is when 
she comes 
back that I 
begin to feel 
some misgiv- 
ings regard- 
ing all this 
culture that 
is creeping 
in on us. It 
ain’t that I 
can’t stand 
her wearing short pants and cropping her 
hair until it wouldn’t offer no temptations to 
an Injun. I’m broad minded enough thata- 
way and I read the magazines and go to see 
a picture show often enough to allow that 
according to the notions prevailing elsewhere 
she is plumb conservative and respectable. 
I even manage to remain unmoved when she 
sallies out one day bearing a little fried egg 
of a thing and straps it onto Whimsy’s blue 
pony for to go and take a ride. Which this 
pony ain’t never been brought up to no such 
freedoms as that and naturally takes advan- 
tage. I got my rope onto him in plenty time 
to prevent a slaughter and there is no harm 
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done though there could hav’ been aplenty. 

It ain’t, as I say, these new fangled no- 
tions that creates misgivings in me so much 
as her ambitions to make us move with the 
times. Which, as she is a right good looking 
young woman with just enough freckles to 
make her healthy and a trick of looking at 
you from under her eyelids when she con- 
verses, she has considerable successes along 
that line. I reckon if she keeps it up long 
enough she gets most of the young bucks 
round the Blue to considering these here 
golf pants and fixings of that sort before 
she is through with them. At any rate she 
has Slim Burgoyne and Shifty Pete Leathers 




















ILLIAMS 


and a “Peeled Dandy” 


West Winter 


indulging in neckties and white collars be- 
fore she has been home two months and 
there is some talk that Slim is figuring to 
send to Sears Roebuck for a pair of striped 
flannel pants to wear on Sundays and to 
dances. And all the time her debauched pa 
is going around as proud of her as if she 
was nickel plated! 


“——— he is surely kissing 
Mirabelle or am a 
horned toad!” 


Quer € Wistkpoer 


T IS when I am down to Globe negotiat- 

ing with Eggie Simpson for me and 
Whimsy Williams regarding gathering a 
hundred head of feeders for him that this 
here Progress arises in its might and smites 
me hip and thigh. I am not thinking any 
of such things definite, being more or less 
low in my mind because Mirabelle has re- 
marked invidious a few days before on my 
being what she calls “conservative” because 
when I sets out to step a little with her at a 
dance we all pulls off over to the Sandy 
Gulch School House I trips over my boot 
heels in an effort to follow her maneuvers 


¥ to from foreign parts. 


Radio Set 


in some sort of baile which she allows is 
called a tango and for the dancing of which 
she sets up a phonograph to play tunes 
which sounds like a mixture of a cat fight 
and a riot. Me, I can step out to the “Blind 
Child” and shake a nice hoof in the “Sand 
Trot” and the “Tarantula Bends,” but this 
here tango thing sure has me backing up. 
And the worst of it is that Slim Burgoyne, 
being what Mirabelle calls of the New Gen- 
erations, has picked up somewhat of these 
here girations the time he puts in a winter 
down to the smelters in Globe, and when I 
get hog tied complete, he rambles in and 
just naturally shines refulgent a whole lot 
thereafter. Likewise, in the conversations 
following he puts on a heap of dog with 
remarks aiming to show that there ain’t no 
real culture lying loose around the Blue ex- 
cept what him and Mirabelle imports there- 
And as far as I can 
see he sure makes a hit with this pow-wow, 
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in spite of the fact that if he was sold up 
tomorrow at public vendue he wouldn't 
fetch a dollar and six bits total. 

What I chiefly recalls of this flourish of 
intellects over and above the general scorn 
coming my way is the regrets of Mirabelle, 
backed up by Slim Burgoyne, that there 
ain’t no real music to be listened to on the 
Blue, us being generally content with old 
Shaky Jim Beazley’s fiddle and the tunes 
he extracts therefrom; that and such phono- 
graphs as has drifted in to us. According 
to Mirabelle and Slim, who sets up as an 
authority, what we all needs is something 
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they describes as a saxaphone. I ramble 
around and ask Shifty Pete Leathers, who 
is suffering most as much as me from the 
same frost bite, whatever is this saxaphone 
and he allows he don’t know, but that if it 
is anything musical he aims to find out, 
Shifty being given to ambitions thataway 
and a sure jo darter on a mouth organ. 

Me and Shifty passes a right mournful 
evening, the more so as we feel reluctant 
a whole lot to drift together and share our 
sorrows, each holding the other as a poten- 
tial hostile. And likewise, after that play 
about the saxaphone, Shifty develops a heap 
of reticence and pointedly avoids me and 
discussions thereof. Which ‘1 knows there- 
from that he aims to make some such play 
as gives him his name among us. 


HEN I am down to Globe this time, I 

don’t have any notions at first until I 
run into Shifty, who has wandered down 
thataway for purposes of his own which 
he don’t tell me none. So, naturally, I scouts 
him up and down until I trails him to a store 
where they sells horns and such to make 
music out of. And following this lead, it 
aint’ any great trick to find out that Shifty 
is in there buying a sort of shiny dingus 
with a lot of keys running up and down it 
which the storekeeper identifies as one of 
them saxaphones. And, still trailing Shifty, 
who is staying at the same hotel as me, I 
hears him up in his room extracting of the 
dismalest noises ever I hear out of this here 
horn he has bought and I haven’t no diffi- 
culty in concluding that he is sure setting 
out to make a center shot on Mirabelle with 
this evidence of culture. 

Naturally, all this sets me thinking and I 
don’t aim to be shoved plumb into the dis- 
card by these sports like Slim and Shifty. 
But I can’t play even a mouth organ and 17 
don’t aim to try. Still, there is other in- 
struments of Progress around Globe and if 
I do say it myself, there ain’t many short- 
horns on the Blue that is any sooner than I 
am. I read the magazines and I know 
what is what in the advertisements. Where- 
fore, I takes a pasear and unbelts my roll 
for the occasion and I purchases me a regu- 
lar Jim Dandy of a radio set, one of them 
portables which you can pack around with 
you wherever you aims to go. 

I sure allow that this here radio thinga- 
majig is going to leave Slim Burgoyne with 
his striped pants and his tango dancing, and 
Shifty Leathers with his nickle plated tin 
horn wandering around in the chapparral 
while I occupy a seat by the fireside with 
Mirabelle. And the best of it is that I 
don’t have to go to no undue exertions in 
the line of training for to exhibit this thing. 
Near as 1 make out when the storekeeper 
gets through instructing me how to turn 
the jiggers and shift the thing he calls a 
loop, all I has to do is jiggle her around 
until I calls up a number like a telephone 
and then some sport a couple of thousand 
miles away sings or recites to me right out 
of a horn which goes with her. It sure 
is a peeled dandy, as I am here to assert. 

Of course, I packs this here modern mir- 
acle right careful and secretive and ambles 
back to the Blue like the cat that has stolen 
the cream, figuring how I am going to knock 
the eyes plumb out of Mirabelle and make 
every one of her freckles stand right out 
alongside her nose when she ties onto this 
radio. I figures to come riding in careless, 
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with this thing tied to the back of my sad- 
dle and unload her without no ceremony, 
kind of bored like and superior. Then I 
springs some opera stuff from plumb out Los 
Angeles way and throws her dead in her 
tracks. Following which, I little talk along 
personal lines, just when her admirations 
is most stirred, ought to fix Slim Burgoyne’s 
and Shifty Leathers’s clocks for them right. 
I even has visions of us two setting, heads 
together and arms all tangled up around 
each other, swimming in sentimental senti- 
ments, which is what freckles and a sassy 
nose and eyes that sort of look up at you 
and dare you to start anything will do to a 
man, even when he’s rising thirty like I am. 


ELL, I rambled in on Whimsy Wil- 

liams right away after I get back, 
figuring I had to arrange to.gather them 
cows for Eggie Simpson. I ain’t any too 
expert with this radio thing as yet and I 
figure to let her lay for a day or two be- 
fore I spring it on them. And of course 
I ain’t telling them anything in advance. I 
have already spoke to Slim Burgoyne, Shifty 
and two Mexicans regarding riding for 
Whimsy and me on this rodeo, and I figure 
that is enough. But Whimsy and me have 
got to discuss details seeing we are due 
to start riding in a couple of days. 


All of which ain’t here nor there except 
to account for how come I am over to 
Whimsy’s late that afternoon. I talk ar- 
rangements over with Whimsy out in the 
barn and then I start back, figuring to ride 
around by his ’dobe and maybe pass re- 
marks on the weather with Mirabelle and 
make comparisons between her eyes and the 
sky to myself. It ain’t until I ride around 
by the front of the " 
house that I see Slim 
Burgoyne’s calico pony 
which he rides because 
he allows it makes him 
look like Tom Mix and 
not because it is a good 
cow horse. It is stand- 
ing tied to the ground 
out by the fence and 
there ain’t no sign of 
Slim until I glance at 
the house. There is too 
much sign of him then 
because just then I see 
him inside the window 
and he is surely kissing 
Mirabelle or I am a 
horned toad! 


That there radio of 
mine right then and 
there loses all of its at- 
tractions and I would 
have sold it for the price 
of a sack of Durham. I only have one con- 
solation and that comes of thinking of how 
Shifty Pete is going to get his money’s 
worth out of this here saxaphone he buys 
and which costs almost as much as my radio 
set. I am that low in my mind that there 
is lumps in my throat and prickles in my 
eyes and if times was what they used to be 
I sure would have ambled right down to 
San Andros and sunk enough nose paint to 
embitter me to the point of shooting up the 
place. But seeing that such plays ain’t fash- 
ionable no more all I can do is rowel that 
old horse of mine until he gets indignant and 
go racking homeward like I have got some- 
thing to do in a hurry. And thereafter I re- 
main in retreat until we all sets out to ride 


after them feeders ranching in the valley. 
When me and these two Mexicans I hire 
packs the chuck wagon I recall this here 
radio set and in bitterness of heart I throws 
her in, aiming to entertain the surrounding 
landscape a whole lot when we camp with 
sad and salubrious selections picked out of 
the atmosphere if so be there are such being 
shaken out of the air. I ain’t got no plans 
and I don’t tell nobody about this thing be- 
cause I am ashamed of it. So when we get 
together about ten mile up the valley from 
Whimsy Williams’ rancho, meeting Slim and 
Shifty and Whimsy with the 
rest of the remuda besides 
what horses I have brought, 
there is no hint whatever of 
modern progress except the 
loud and gaudy silk ban- 
danna which Shifty is wearing. 
We sets out from 
there and camps for 
the night up on Elk 
Creek just below 
Clover Hollow where 
we aim to gather our 
stock if we can run in 
enough without 
riding further. 
And the next 


“I get down and set that les 
right for Angels, and then fis 
around with them jiggers that 

does the tuning 


few days we all ride the range industrious, 
combing the draws and gathering such 
cattle as we run onto, branding what calves 
we see and driving in a good bunch of two- 
year-olds that fill the bill for Eggie Simp- 
son. By the last of the week we have close 
to a hundred and fifty bunched in the Hol- 
low, holding them for the drive down. It is 
a good thing that we have this hard work 
because it keeps me from getting too low in 
my mind for my health. 

On Saturday, seeing we have almost 
enough with the culls to make the grade, 
Shifty Pete Leathers allows he'll take a 
few hours off and ride down to the valley 
on business of his own. It ain’t right that 
he should do so, but Whimsy. is easy that- 
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away and don’t put up any argument to 
amount to anything, so Shifty goes off, 
wearing his brand-new silk bandanna. He 
comes back Sunday morning looking like 
he owns the earth and casting superior and 
supercilious looks toward Slim Lurgoyne, 
He and Slim, all this time, has been like 
two strange cats, each arching his back 
thataway toward the other. 


HIS Sunday evening, still being right 
low in mind and with the worst of the 
work over, I draw my turn at night herding, 
and am setting in front 
of the fire feeding when 
there is a clatter anda 
rattling and over the 
trail comes that tin can 
of Whimsy’s and no 
one else than Mirabelle 
a’driving it. How she 
gets up there is a mys- 
tery to me, but some- 
how she does. And 
seeing her, with Slim 
and Shifty both jump- 
ing up to help her down, 
I feel my heart go sink- 
ing right down to the 
bottom of my boots 
and tangle up with my 
spurs. I rise right up 
and start to slink off 
and get up my horse 
and go out and play 
night nurse to that 
bunch of beef out in 
the Hollow. I have 
ambitions to be alone 
and feel my sorrows 
thataway. 


But Mirabelle glances 
around, as if for her 
father and she don't 
see him none, as he’s 
out gathering some of 
the horses that have 
strayed along with the 
Mexicans. Then she 
comes up to me with- 
out no more than one 
glance for Slim and 
Pete. 

“Jim Harkness!” she 
says, sharp, and curt, 
“are you any kind of a 
man?” 

“Which there was a 
time when I imagines 
I am,” says I, “but with 
the passin’ of the years 
I’m losing my convic- 
tions. Which I feels 
more like a jack rabbit 
right now than anything human.” 

“And you act like one, also, says Mira- 
belle, with conviction. “However, if you've 
got a six-shooter and still know how to use 
it, I hope you keep it handy.” 

“Whatever for?” I asks. 

“You wait and see!” she replies with a 
toss of her head. “All I’ll say is that if 
you’re a man in your own estimation you 
oils up that hog leg of yours and stands 
ready to vindicate yourself.” 

Of course, I am mystified a whole lot, but, 
as I am night-hawking anyhow, I go and 
get my six-shooter out of the wagon and 
tie it down. And seeing that there radio 
which thas remained there all the time, it 

‘(Turn to page 28) 
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Loud APEAKERS 


Their performance and 
physical characteristics 








By Dr. John 
P. Minton 


R. ALFRED N. GOLD- 
D SMITH, Chief Broadcast En- 
gineer of the Radio Corpora- 

tion of America, has been one of our 
foremost leaders in developing the art 
of radio broadcast and reception. He 
was one amongst the very earliest who 
saw the possibilities which lay in the 
immediate future and for this reason 
he has built up an organization and 
equipment for radio research and de- 
velopment which are the best it is pos- 
sible to obtain. They are the direct 
result of his “radio-vision,” so to speak. 
Witness the evolution during the past 
three or four years from a required 
space of two or three rooms to the 
large Technical and Test Laboratory 
of the Radio Corporation of America. 
Here radio research) problems of a 
highly scientific nature are being stud- 
ied intensively, a large group of de- 
velopment problems are continually be- 
ing worked out and many tests on radio 
receiving sets, amplifiers, loud speak- 
ers, radio circuits, etc. are performed. 
Here in this elaborate and new 
home of the Technical and Test Lab- 
oratories, of which Dr. Goldsmith is 
the director, a group of commercial 
types of loud speakers arranged for 
testing by a staff of skilled engineers 
have produced certain results. The 
performance of these loud speakers 
and their limitations will be the 
subject matter to be discussed in 
the present paper. .The basis nec- 
essary for a thorough understanding of 
the factors involved has been presented 
in our preceding three or four papers. 
We can, therefore enter upon our task 
immediately. We shall show first a 
series of “frequency-response” curves, 
as they are called, for a number of 
ordinary commercial types of speakers 
and connect up these curves with the 
performance for signals of each par- 
ticular loud speaker. Obviously, it 
would be unfair to give the manufac- 
turers’ names in these cases, and, for 
this reason, the loud speakers are re- 
ferred to as No. 1, No. 2, etc. to cor- 
respond to the curves designated in a 
like manner. The method of obtaining 
se curves have already been de- 
scribed in a previous paper. We have 
also studied curves for the conical 
and exponential horns and are thus 
familiar with the story such curves tell 
us. 
The first curve (No. 1) represents 
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some of Dr, 
the intensity of the sound produced at 
various frequencies by what was stated 
to be, “One of the best loud speakers 
on the market,” a year ago. We should 
remember that the curve for a loud 
speaker should be a straight horizontal 
line from the lowest to the highest fre- 
quency in order that we may have what 
can be termed “ideal reproduction.” 
At a glance, one can see that the curve 
for loud speaker No. 1 is far from 
the ideal curve. Beginning at 100 
cycles, which is a really low, deep tone 
in speech and music, the curve rises 
quite steadily to a decided maximum 
in the region of 1200 cycles. The 
curve then drops quickly to a mini- 
mum at 2400 cycles and shows that 
the loud speaker is relatively “dead” 
for the higher frequency region. The 
fineness of speech and the delicate dis- 
crimination required to distinguish one 
person’s voice from another and one 
musical instrument from another will 
be absent entirely in this loud speaker. 
Yet the public is familiar and has been 
more or less contented, until recently 
with phonograph quality. Consequent- 
ly, a loud speaker with these charac- 
teristics has given much satisfaction 
in the past. 

Another loud speaker appeared on the 
market a couple of years ago. In ap- 
pearance its horn resembled the one 
for No. 1 loud speaker discussed above. 
This similarity in horns, of course, was 
to be expected because two or three 
years ago little was known by the radio 
manufacturers about the performance 
of horns. This knowledge has only 
recently been acquired as a result of 
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of the Radio Corporation of America, checking up 
Minton’s work 

the research work going on under the 
direction of the Westinghouse Co., the 
General Electric Co. and the Radio 
Corporation of America. 

The unit, however, of this No. 2 
loud speaker was quite different from 
that of No. 1 in actual mechanical con- 
struction. The difference in the two 
curves, then, is due to the actual physi- 
cal characteristics of the units. As in- 
dicated by curve 2 this loud speaker 
comes in abruptly at 400 cycles, is 
out again at 1500 cycles and does not 
come in again to any degree worth 
speaking of. It also has a single 
noticeable peak at 180 cycles which 
would cause to some extent a disturb- 
ing low frequency resonance. The 
single sensitive region from 400 to 
1500 cycles is a most peculiar phenom- 
enon, particularly the rapid rise and 
fall at the lower and higher frequen- 
cies. A loud speaker of this type, of 
course, would fail completely to give 
satisfactory results if they were all like 
the sample tested. 

A loud speaker considerably super- 
ior to either of the two whose curves 
are discussed above was developed and 
placed on the market about two years 
ago. New improvements were intro- 
duced in the unit and the fundamental 
resonant frequency of the horn was 
so located, apparently, as to assist the 
production of the higher portion of 
what may be called the low frequency 
region. This loud speaker, thus, be- 
came one of the best the market af- 
forded at that time. Even today, I 
would place it in this same class, al- 
though recent developments in loud 
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ers have made better ones avail- 
able and will, no doubt, make much 
better ones available in the near future. 
The curve for this No. 3 loud speak- 
er is shown in curve 3. As indicated 
the curve the loud speaker repro- 
duces those sounds whose frequencies 
lie between about 350 and 3600 cycles. 
The reproduction is not satisfactory 
above or below these limits yet the pub- 
lic, I think, would accept it as perhaps 
amongst the best of those available. 
This public reaction, of course, is a 
natural one. But let the people once 
hear speech and the beautiful low and 
high frequency notes of an orchestra 
reproduced by a really good loud 
speaker, they will be quick to detect 
the difference and demand the higher 
quality loud speaker. 


AcoustTicaL TESTS 

One of the most important features 
of this No. 3 loud speaker as revealed 
only by these high precision, acoustical 
tests is the uniformity of the response 
at the various frequencies. As stated 
above, a loud speaker curve for ideal 
results should be a flat horizontal 
curve. The curve No. 3 is really not 
far from flat in the region, say, of 700 
to 3000 cycles. To be sure there are 
variations in this region but variations 
of this magnitude are not serious. The 
task of improving this loud speaker 
resolves itself into bringing up both the 
low and high frequency regions with- 
out, of course, reducing the portion 
from 400 to 3000 cycles. 


SMALL Horns 

In curve 4 is shown the results 
of our tests on one of the loud speakers 
of the small horn variety. It is a well 
known make and one of the less ex- 
pensive varieties. Likewise, its per- 
formance curve indicates that it is one 
of the poorer quality loud speakers. 
Its range of response extends from 
about 700 cycles to 2500. All the low 
frequencies and much of the interme- 
diate frequency region is eliminated. 
The quality of reproduction would be 
quite unsatisfactory if the loud speak- 
er were subjected to a critical test of 
any nature. The low notes of a piano 
or an orchestra and the low and inter- 
mediate pitches of the voice would be 
absent. The voice would sound sharp, 
high pitched and quite unnatural. The 
beautiful, low orchestral notes would 
be lacking and the various instruments 
of the orchestra could not be distin- 
guished with any certainty, whatever 
That portion of the public which has 
reached the discriminating stage would 
hardly accept such performance, even 
a a gift. 
_ Then again, this No. 4 loud speaker 
i$ not as sensitive as, for example, 
loud speaker No. 3. This is shown 
dearly by the relative heights of the 
two curves. 


LOUD SPEAKERS 


This lack in sensitivity is still fur- 
ther exemplified by the loud speaker 
whose curve is shown in curve 5. The 
average height of this curve is much, 
much less than that of curve l 
or curve 3, for example. I pre- 
sume that either of these two latter 
loud speakers would fill with suffi- 
cient sound a room three or four times 
as large as loud speaker No. 5 would 
for the same signal input into the loud 
speakers. 

This loud speaker No. 5 also covers 
a small frequency range, say from 500 
to 2300 cycles which is a far too nar- 
row range for even fair quality re- 
ception. Of course, this loud speaker 
is quite inexpensive. Because of this 
many of them are sold, but I doubt that 
they produce very many “thrills” ex- 
cept to the real novice in the art of 
becoming a “radio-fan.” The general 
quality of performance of:this No. 5 
loud speaker will be quite similar to 
that for loud speaker No. 4. 

We read wonderful statements in 
wonderful. advertisements as to the 
wonderful performance of a really 
wonderful loud speaker. This is par- 
ticularly claimed for a loud speaker 
if it appears to employ any new idea— 
be the idea a good one or a “wild” one. 
One of these ideas relates to the full, 
clear, round (so-called) tones produced 
by a loud speaker employing the re- 
flection idea. 


REFLECTION 


Any one of my readers can under- 
stand that reflection of any sound from 
a surface means less transmitted. All 
of us are familiar with the fact that 
the reflection of light from any surface 
means less transmission of it. Simil- 
arly, in sound, any one of you know 
that if you want to talk to the person 
in an adjacent room, you don’t try to 
talk to the separating wall, because the 
sound is not transmitted readily 
through it. On the contrary, you open 
the door separating the two rooms and 
then you avoid much reflection and 
allow more transmission through the 
open door. 

Or, again, if you wish to talk to a 
person in the same room, no one would 
expect to put his face close up to a 
wall and expect someone in another 
part of the room behind them to recog- 
nize his voice as being perfectly natural. 
The various pitches are not reflected 
alike and there will result a distinctly 
noticeable quality change in the voice. 
Let one get in one corner of a room, 
face the wall and talk to someone be- 
hind them. Then turn around, face the 
person and talk again. Anyone can 
observe a marked difference in the 
naturalness, distinctness and loudness 
of the voice. The same sort of state- 
ments apply to the so-called reflection 
types of local speakers. 


17 


These types of loud speakers are 
characterized by a reversal in the di- 
rection of the sound flow. That is, 
the sound energy leaves the unit, passes 
along a narrow tube for 12 inches or 
so and then reverses itself to flow back 
through a larger cavity. Much of the 
energy comes back in the small tube 
itself and is lost as far as getting out 
into a room is concerned. 


Paper Cone Type 


A curve for such a reflection type 
of loud speaker is shown by curve 
6. The sound output is quite small 
up to about 800 cycles. Little high fre- 
quency is obtained above 3000 cycles 
and the curve is characterized by a 
number of maximum and minimum, 
particularly the minimum at 1600 cy- 
cles. A 1300 cycle tone, for example, 
would sound perhaps four or five times 
louder than a 1600 cycle tone. Of 
course, this sort of performance is to 
be avoided as much as possible. These 
remarks do not take into consideration 
mechanical or perhaps certain limited 
acoustical advantages this type of loud 
speaker may have. 


Another type of loud speaker is the 
paper cone one. There are perhaps a 
half a dozen or more various makes of 
the cone type on the market. A sample 
curve taken on one of these makes is 
shown in curve 7. As far as uni- 
fofthity of response is concerned, 
this loud speaker of the paper cone 
type has nothing to recommend it. The 
sound output is very large at 350 cy- 
cles and at 500 cycles the intensity 
has dropped to only one-thirteenth of 
its value at 350 cycles. At 1500 and 
1600 cycles the ratio is even worse, be- 
ing 1 to 18. A very low minimum is 
again observed at 2100 cycles. The 
peaks are numerous, very sharp and 
will distort to an unacceptable amount 
the original distribution of energy in 
speech and musical sounds. We might 
call this kind of distortion, energy dis- 
tribution distortion. The other kind of 
loud speaker distortion being the actual 
introduction of tones not in the origi- 
nal sound. In later papers we shall 
have more to say about distortion. 


MopEs OF VIBRATION 


We have already given a paper on 
the vibration of diaphragms and have 
explained the cause of the various 
modes of vibration observed with dia- 
phragms. The paper cone is a special 
form of a diaphragm and must, there 
fore, possess its own characteristic 
forms of vibrations. Then, too, the 
unit has its various resonant frequen- 
cies. Both of these two parts of these 
cone loud speakers mutually affect each 
other and combine to produce the re- 
sult as illustrated by curve 7. 

(Turn to page 38) 





Fundamental Principles and 


Further Illustrations of Ilo 
By Dr. Max Talmey 


HE previous articles on 

the AIL have given a 

historical outline and 
have shown the relations of 
Ilo to other systems offered as 
solutions of the problem in- 
volved. Intelligent study of 
Ilo requires also some knowl- 
edge of the logical principles 
which determine the essentials 
of the AIL, rendering it thus 
independent for the most part 
of the arbitrary decisions of 
authors. Those principles 
have been set forth exhaus- 
ively by the writer in a special 
essay on the subject... Here 
only a summary can be pre- 
sented. 


VOCABULARY 


The vocabulary of the AIL 
is determined through two 
principles. The roots of the 
words must be as much as 
possible international, i. e., 
common to the principal liv- 
ing languages — international 
words upon the principal of 
maximum of internationality ; 
and if there be no international 
words for certain conceptions 
the latter are not to be rend- 
ered by words arbitrarily in- 
vented, but by words taken from some 
natural language, living or dead—na- 
tional words, a posteriori principle. 

The objection that a system com- 
posed of international and of national 
words of various sources would lack a 
uniform character and thereby be un- 
fit for use is refuted by the example of 
the most powerful, richest, and most 
expressive language, English, which is 
composed of Germanic, Latin, French, 
Greek, and other root words. 

Latin words are the most interna- 
tional ones. They will therefore pre- 
dominate in the AIL, giving it almost a 
Romanic character. But not all Latin 
words are international—common to 
the principal living languages. Sys- 
tems which would use exclusively Latin 
for the sake of uniformity do not com- 
ply with the internationality principle 
and therefore contain great difficulties 
for all those who are not experienced 
Latin scholars. Zamenhof’s system is 
entirely rejectable, since it violates the 
principle in 35 per cent of its words, 
and a great many of them are alto- 
gether arbitrary. 


John P. C han, business of 
“‘La Presse,”” who broadcasts Ilo lessons to 
English fans through CKAC 


The spelling of the words of the AIL 
must be phonetic. This means that a 
letter or letter combination (ch) is al- 
ways to be pronounced in the same 
manner. The letter a, for instance, 
cannot sound once like in “palm,” an- 
other time like in “pale.” The former 
sound is the international one and has 
to prevail unexceptionally. Likewise, 
the letter c cannot be pronounced in two 
different ways, but must be replaced by 
the letter k whenever it has the sound 
of the latter. Thus we obtain the root 
“konstrukt” from the natural root 
(common to the natural languages) 
“construct.” 

The AIL must be euphonious. This 
excludes letters or letter combinations 
hard to pronounce and requires slight 
modifications of some natural words. 
For instance, the international sound of 
the letter c is that of the combination 
ts, as in “hats.” Now, in some natural 
roots the letter c is preceded by s or by 
x=ks, as in “sceptr,” “except.” 
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Phonetically, these roots would 
have to be pronounced stsepter, 
ekstsept. This is extremely 
difficult. The preceding gs or 
x is, therefore, to be omitted, 
which leaves the roots cepter, 
ecept. 


Slight changes of natural 
words are thus needed to com- 
ply with proper phonetics and 
euphony. But actual mutila- 
tions of natural words must 
never take place. Zamenhof, 
for instance, has deformed the 
natural roots cerebral, frontal, 
manual, etc., etc., into cerb, 
frunt, man, etc. Such roots 
must remain intact. It may 
be remarked by the way that 
his system has a very dis- 
agreeable sound owing to the 
repugnant frequency of the 
sibilants and of the endings 
aj, ej, Oj, uj, ajn, ojn, ujn, as 
shown by the illustrations in 
the previous article. 

The number of international 
words available is much too 
small for an efficiént language. 
A great many national words 
have therefore to be added. 
In selecting such a word that 
language is to be preferred 

which possesses an adequate word for 
the conception to be expressed. For 
instance, we are seeking a word for the 
conception: to suffer or make suffer, 
perish or make perish through hunger. 
Only English possesses an appropriate 
word for that idea, namely “to starve,” 
which furnishes for Ilo the verb 
“starv-ar.” Or, we wish to express 
with one word the idea: to put some 
thing into the letter box or entrust it to 
the postoffice to be sent to its destima- 
tion. English is the only language 
possessing one word for that idea, 
namely “to mail,” which word in phom- 
etic spelling furnishes the root “mel” 
for a verb “mel-ar.” As a rule, a late 
guage richer than another one in get 
eral or in the case under consideration 
will possess the more adequate 

so that the first one is to be preferred 
as a source of words needed in the 
AIL. 


The alphabet for the words of the 
AIL must be very simple, no matter 


1Logical Shape of the AIL., American Medicine, 
August, 1923; reprint obtainable from the author. 
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what their sources may be. Dia- word of two or more syllables 
critic marks for letters constitute Fe: ending in—o is a noun in the sin- 
CE. &: ; a f - - in —i aural; in —n 
an unnecessary difficulty. Alto + , . : gular in ae pl : 
gether © xcluded are letters that ‘ a the objective case; in —a an ad- 
do not occur in any natural lan- q a. jective ; in —e an adverb; and in 
guage. Zamenhof committed the i —ar, —as, —is,—os, —us, —ez a 
gravest error by introducing — ’ verb respectively in the infinitive, 
in his system five Freon ce con- s . ’ —- past, ye ho gern 
sonants ioreign to any language aa a and imperative (optative). These 
and rendering ae . works % ae , — —. have Non 
in his system difficult and expen- - 4 ’ meanings by themselves, they 
sive. The Anglo-Latin alphabet a is 2 merely serve to indicate the gram- 
is the least complicated of all al- ’ F matical role of a word in the sen- 
phabets and therefore the one ap- Bee tence. The grammatical con- 
propriate for the AIL. a struction of the latter is thereby 
a 7 recognizable at a glance. All one 
GRAMMAR . oR. ) needs to keep in mind besides is 
Great facility is an indispens-  » that the normal order of the parts 
able requirement for the AIL. ¥ of a oe te warn aed 
This is the reason why we need cate, object. For example: un 
the internationality principle dis- —— ong per Re a — 
cussed before; it renders the ac- a kirko en nia urbo=a big fire 
quisition of the vocabulary as destroyed rapidly a_ beautiful 
easy as possible. To obtain also church in our city. A sentence 
utmost simplicity with respect to deviating from the normal order 
grammar another principle is is made clear by putting the ob- 
needed, namely: the parts of - = ryote case: konso- 
i tro ne bringis—conso- 
speech must be recognizable acon la le gis= 
through invariable characteristic — did the letter not gy 
endings. It can be shown that the € grammar must be free 
most appropriate endings for the from all unnecessary difficulties. 


purpose are as follows: every A. P. Beauchenim, teacher of Ilo in French at CKAC (Turn to page 36) 


Staff of CKAC, “La Presse,” Montreal—Left to right, —a Arthur Dupont, Asst. Announcer; Aare Arcand, p> seg Editor; Leonard Spencer, 


Technician; Jacques N. Cartier, Director of CKAC; A aster of Ceremonies.” Sitting—John J. Callaghan, 


3 A. © fostered the station; Mary 
Brotman and Norah O’Donnell—lIlo lessons are broadcast twice a week from this station 





The Deluxe Radio 


ROADCAST listeners in ‘many 
B parts of the country are be- 

coming greatly concerned over 
the prevailing “ether congestion.” At 
the present time it is necessary for 
several of the popular class “B” sta- 
tions to divide their time. In Los 
Angeles alone there are six stations 
ranging from 500 to 1,500 watts in 
power, and more being planned. When 
all of these are on the air at the same 
time, many receivers of present de- 
sign are paralyzed. It is sometimes 
necessary to tune in one station loud 
enough to drown out another in order 
to overcome the interference. The 
same condition exists elsewhere—even 
Chicago fans have been known to suf- 
fer from “too many broadcasters.” 


SELECTIVITY AND Low-Loss 


Selectivity, then, is becoming an im- 
portant consideration in the design of 
present day receivers. It can be ob- 
tained in several ways; by the use of 
two or more stages of tuned radio 
frequency amplification; by tuned ra- 
dio frequency and regeneration; by 
the heterodyne method; and last, but 
not least, by the reduction of losses 
in the tuning circuits. 

It is beyond question that high 
losses broaden tuning; the curve of 
signal strength becomes a broad hill 
instead of a sharp peak. The use of 
a large amount of dielectric in the field 
of a coil is one of the greatest sources 
of loss in any radio circuit. The ra- 
dio market has been deluged with 
“low loss” condensers, but it is only 
of late that manu- 
facturers have gone 
after the real of- 
fender—the coil with 
an enormous high 
frequency resistance 
because of an un- 
necessarily large 
amount of dope and 
dielectric. 


THE CIRCUIT 


There isn’t any- 
thing particularly 
new about the cir- 
cuit of this receiver. 
It has been described 
in dozens of articles 
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A selective receiver that 
utilizes low loss parts to 
secure quality reception 


By O. B. Scott 


in the various radio magazines. It 
is the use of low loss principles that 
should primarily interest the reader. 
The requirements of low loss con- 
struction have been satisfied by high 
quality condeasers, loose coupling and 
a minimum of coil dielectric. 

These ideas were embodied in a re- 
ceiver built along the lines of the 
“Radio Lyre” described in the Decem- 
ber, 1924, WirEeLtess Ace. Our re- 





MATERIAL REQUIRED 


One 7” x 18” Panel Radion 

One Sub-panel 7” x 8” 

Two .0005 Variable condensers Gen- 
eral Radio 

One Audio frequency transformer Gen- 
eral Radio 231-A 

Four Cushion sockets for 199 tubes 
Benjamin 

One Socket for 199 (last tube—does 
not need to’ be cushioned) 

Three Daven resisto couplers with 
resistors, leaks and blocking con- 
densers 

Two Metal brackets—Benjamin or Se- 
ar-de 

One 10-ohm rheostat 

One 20-ohm rheostat 

Y% Ib. No. 22 D.S.C. 

Jack, filament switch, condenser and 
grid leak mounting, dials, mica- 
dons, hard rubber strips, nuts and 
bolts, gummed paper tape, etc. 











ceiver, then, is the “Radio Lyre,” with 
the following modifications : 
1. Low loss coils, loosely coupled. 
2. Tuned detector input. 
3. Non-regenerative tube detector. 


Rear view of the radio lyre showing arrangement of the parts 
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QuaLity MATERIALS 


Only the best of materials should 
be used in the construction of a re. 
ceiver of this type. General Radio 
variable condensers are recommended, 
for they are excellently built and the 
plates are soldered together, reducing 
the high frequency resistance. A 
General Radio 231-Ai audio transfor- 
mer was selected because of its well 
established quality of tone. Benjamin 
cushion sockets and Daven resistance 
units are recommended for their effi- 
ciency and convenience. 


THE COoILs 


The inductances L-1, L-2, L-3 and 
L-4 are the well known “pickle bottle” 
coils. Pickle bottles, however, seem 
to be very scarce at this time, so it is 
necessary to make one’s own. This 
may be done in several ways—by fas- 
tening nails or dowels upright at the 
points of a hexagon marked off ona 
piece of wood, or by bending a piece 
of sheet aluminum or tin in the shape 
of a hexagonal solid of about three 
inches average diameter. This latter 
method is by far the most convenient. 
It is only necessary to lay strips 
of moistened, gummed paper tape 
(gummed side up), along three alter- 
nate sides of the prism and wind the 
wire on tightly. No. 22 is recom- 
mended, for smaller wire will not 
make a rigid coil. After the wire has 
been wound on, the strips of moist- 
ened gummed paper should be doubled 
back and securely fastened together. 
Figure 2 and the illustrations show 

how the coils are 
wound and fastened. 
A word of caution— 
the glue on the strips 
should be thorough- 
ly moist so that the 
wire will readily 
adhere to it. A 
three-inch coil with 
forty-six turns of 
No. 22 D.S.C. will 
cover the broadcast 
band very _ nicely 
with a .0005 mfd. 
variable condenset. 
These figures are for 
L-2 and L-4. The 
aperiodic antenna 
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coil, L-1, consists of ten turns of No. 
20 D.S.C. wound in the same fashion. 
The completed coils should be left in a 
warm, dry place for a few hours in 
order to remove all traces of moisture. 


If extreme selectivity is desired, in- 
ductance L-3 may be ten turns of No. 
22 D.S.C. placed alongside the fila- 
ment end as shown in the illustrations. 
In remote districts, however, L-3 
should be increased to fifteen turns 
and wound over the filament end of 
L-4. To do this, wrap a thickness of 
the paper around L-4 while it is still 
on the hexagonal form. Then lay 
three moistened strips along L-4 and 
wind on L-3. 

Various degrees of coupling be- 
tween these two coils were experi- 
mented with. It is recommended that 
the builder try them himself in order 
to obtain the most satisfactory ar- 
rangement for the conditions under 
which the receiver is to operate. 
Greater volume with some loss in 
selectivity was found to be the result 
of close coupling, that is, with L-3 
of fifteen turns wound over L-4. 
When the ten-turn coil was used and 
placed alongside of L-4, good volume 
was obtained with a remarkable sharp- 
ness of tuning. 


Gum paper 
“fape ~> 


Tape folded 


DE LUXE RADIO LYRE 


2meg 


- 90 to 
22 90 +120V 
Circuit diagram of the radio lyre 


CoNSTRUCTION 

The first step in actual construction 
is, of course, to drill the panel. The 
sub-panel should then be mounted on 
the Se-ar-de brackets and attached to 
the main panel by the rheostat mount- 
ing screws. The condensers, jack and 
switch should then be fitted to the 
panel. 

After this is done, it is an easy mat- 
ter to arrange the sockets and first 
resisto-coupler on top of the sub-panel 
and the audio-transformer, second and 
third resisto-coupler, etc., on the bot- 
tom. Flat headed machine screws 
should be used in place of round, to 
facilitate the mounting of parts on 
both sides of the sub-panel. Daven 
condenser mounting clips will be 
found very convenient, and may be 
easily mounted beneath the sub-panel. 

Each pair of coils is mounted and 
fastened to the sub-panel by means of 
two strips of 3/16” hard rubber, 
¥” wide, as shown in figure 3 and 
in the illustrations. 

WIRING THE SET 

Before beginning to wire the set, 
it will be well to remove the coils and 
variable condensers, for these connec- 
tions may be completed last. This 
will leave the remaining parts readily 
accessible and the builder will find the 





; “ ia " i / ? 
V9 





wiring of the set much less difficult. 

The filament connections should be 
completed first. One filament termi- 
nal of each socket should be connected 
to the positive “A” lead. The nega- 
tive filament terminal of the reflexed 
tube should go to the 20-ohm rheo- 
stat, which is in series with the 10-ohm 
master rheostat. This should be in- 
serted in the negative “A” lead. 

After the filament connections are 
completed, the “C” battery, “B” bat- 
tery and grid return connections 
should be made; then the plate and 
grid connections, and last of all, the 
condensers and coils should be mount- 
ed and connected. This method of 
wiring was found to be the simplest 
and to contain the least source of 
error. 

THE RESISTANCE COUPLED 
AMPLIFIER 

Plate resistances R-1, R-3 and R-5 
should be 100,000 ohms. Grid leaks 
R-2, R-4 and R-6 may be 2, 1 and 
.5 megohms respectively. If distor- 
tion occurs, however, it may be nec- 
essary to reduce the grid leaks to 1, 
.5 and .25 megohms respectively. In 
extreme cases where the incoming 
signals are very strong or where there 
is close coupling between L-3 and L-4 

(Turn to page 38) 
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Form and method of winding the coil 
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Broadcasting in the Argentine 
(Continued from page 10) 


To appear before a little round black 
thing, full of holes, seems to frighten 
many of our Argentine brethren. They 
do not seem to fancy talking to no one 
and yet be told that they are talking to 
thousands. Very many speakers, even 
professional singers and orators have 
failed in their first appearance at the 
microphone. The only body of men 
who appear not to be afraid is the 
Congress. The Argentines keep a 
strict eye on their Congressmen by 
making them broadcast all their de- 
liberations in the “Palacio del Con- 
greso.” That might do something to- 
wards conserving oil and other little 
things if it was adopted by the U. S. A. 

However, radio is not all joy in 
Argentina. A new paraphrase of an 
old saying that seems to be appropriate 
would be, “When a radio set comes in 
on the door love flies out by the win- 
dow.” With the arrival of a radio out- 
fit in many a home, discontent came 
with it, and on this account radio is 
none too popular with the married 
women—“las senoras.” At first hus- 
bands were very wrapt up in this new 
form of entertainment, much to the 
satisfaction of their wives who saw in 
the radio a means of keeping their hus- 
bands from wandering at night. But 
radio has not yet the enticement or 
irresistible attraction of the café or 
club, with the result that those who 
remain at home are suspected of having 
a certain trouble—let us call it “radio- 
lunacy,” for want of a better word. 

Sometimes husbands DO remain at 
home, but only to have a pair of ear- 
phones glued to the head and their 
hands wandering about in all directions 
aver a little wooden box with lights in 
it. The poor wives are afraid to speak 
in case they might interrupt whatever 
converse their husbands seem to be hav- 
ing with the mysterious ether. To have 
your husband home and not to be able 
to speak to him is unbearable! 

As an offset to the married women’s 
antipathy, Buenos Aires is full of ama- 
teurs — people who want all their 
friends to taste the delights of radio; 
generous hearts and altruistic spirits. 
To prove he has these virtues the ama- 
teur will sacrifice himself to the bitter 
end in order to build receiving sets for 
all his friends. He understands—or 
pretends to understand—all the secrets 
connected with the air and earth 
around Buenos Aires. It is true that 
his home built set does not always 
work, but his place in the universal 
scheme of things is established. He 
develops radio fans who later—now 
they are radiolunatics !—will buy sets 
that are more perfect, more ‘compli- 
cated and more expensive. 

In Buenos Aires radio has made its 
impression on every walk of life; radio 


cigarettes, radio silk, radio whiskey— 
though it is not commonly called that! 
It has put Argentina on the map by 
putting Buenos Aires in closer contact 
with the “camp’’—a term used to de- 
note all the country outside of the cities. 
Buenos Aires is the Wall Street for all 
products ; and since corn, flax, beef and 
hides fluctuate just as much as any- 
thing else—sometimes more so—a radio 
set, away out on the “estancia” or farm, 
is a sine qua non of the modern “estan- 
ciero”—farmer. Every night the clos- 
ing prices are broadcast from Buenos 
Aires, so that the “estanciero” is no 
longer put to the inconvenience of 
waiting for the newspapers which in 
many instances, on account of the dis- 
tance or condition of the roads, might 
take anything from three or four days 
to two weeks to arrive. Nowadays a 
troop of cattle is often on the road the 
morning after the closing prices have 
been heard over the radio, whereas 
formerly one would have to wait for 
the newspaper and through the delay 
involved perhaps suffer a considerable 
loss. 

In art and industry radio is one of 
the most democratic institutions that 
has ever been known. From the dilapi- 
dated roof of a squalid tenement house 
with an antenna hanging from two 
broomsticks, as well as in the snug 
drawing room of some wealthy “estan- 
ciero” with an old gold collapsible or 
portable antenna, one hears the same 
music, the same song, whether from a 
circus ring or the Grand Opera of the 
Teatro Colon; and each and all may 
listen with the same ease and for the 
same price. 





At 6:45 in the Morning 

(Continued from page 8) 
riety of people who take the exercises 
and the great variety of ways in which 
they find them valuable. You can see 
this best for yourselves by my quoting 
several of them for you. They are in- 
timate to a degree shown by very few 
of the listener-in letters; but I quote 
them, except for the signatures, exact- 
ly as they came to Mr. Bagley: 
“Dear Friends: 

“My family, consisting of myself and 
husband, around 50, long, lean and lank 
(not fair, fat and forty), got up this morn- 
ing to do the setting-up exercises. My 
spinster cat Priscilla had just breakfasted 
and retired to a cushioned chair for her 
early nap, but first thing we knew she 
was up, brushing around our legs, tail 
erect and purring, and when we got on 
the floor to do that part she laid down 
and rolled around, too, and thought it a 
great game. 

Please send to my given address your 
chart. 

“T think this Insurance Company is do- 
ing (and has been a long time), in its 
quiet and persistent, patient way, more 
good than can be realized. 

“Such means as this will do more to 
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make humans, young and old, come to a 
realization that a perfect body is better 
than a gold mine, and the glory of it js 
greater than the Temple of Solomon. | 
believe this is better solving of the 
‘Problem of Intemperance’ (eating as well 
as drinking) and the menace of tobacco 
where other means have failed, even the 
church. Why not spend more in keeping 
fit than in patching up? Why not take 
pride in this body, the “Temple of God’? 


“What a wonderful nation we would be 
if we worked with the natural laws of 
health! 

“This is not a lecture, but please send 
the chart. 

Yours truly,” 

“P. S—We did not keep time very 
good, but we had a good laugh, which we 
haven’t been doing much of. 


“Gentlemen: 

“Having enrolled myself in your 6:45 
A. M. ‘Setting-up’ class, I am writing, as 
advised, for one of your charts. 

“Just at present I am a subject for a 
feather bed, or something soft, as I have 
gotten myself so stiff and strained from 
too strenuous a following of your direc- 
tions the first morning. 

“You tell us to smile—I’m glad you 
don’t advise us to laugh heartily, as any 
such exertion, in my condition now, 
would make a grimace of what ought to 
be a happy face, and the laugh would end 
in a groan, I am afraid. 

“Note this morning that the advice was 
for some of us to quit at 7 o'clock. I 
wish I had taken that advice just one day 
earlier, and today I might be able to get 
off my high stool in the office without 
an inward groan and a perceptible shuf- 
fling along, instead of that youthful, 
springy step we are all after. 

“Hated to miss one exercise, as it was 
too good to let pass, it all being free, and 
I for one appreciate such a class, but will 
after this learn to imbibe just a sip at a 
time. 

“Thanking you, and trusting to receive 
the chart, I remain, 

“An appreciative member, not 30 years 
of age, neither 35, but sandwiched in be- 
tween those ages.” 


“Dear Mr. Bagley: 

“Kindly send me the chart which you 
mentioned over the radio this morning. 

“It is usually quite difficult to get the 
children out of bed in the morning, but 
today they got up early without any trou- 
ble and did the exercises the best they 
could for the first time and surely en- 
joyed them. 

“Your instructions were very clear and 
easy to follow and I think many more 
people will take exercises under your 
latest method than if they simply did so 
according to their own inclinations. 

“Wishing you every success, I am, 

“Yours very truly,” 


The morning exercises are not, how- 
ever, the only things which are broad- 
cast from the Metropolitan Tower. 
An important part of the work will be 
the broadcasting of Tower Health 
Talks on Monday evenings. All of 

(Turn to page 28) 
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Cross Word Contest 


First Prize—Wireless Age Radio Receiver ; Second Prize—One pair Brandes 
Headphones; Third Prize—Two 201-A Radiotrons; Fourth Prize—A book, 
“Vacuum Tubes” by E. E. Bucher; Fifth Prize—A book, “Wireless Experi- 
menters Manual,” Next Five Prizes—Annual subscription to WIRELESS 
AGE—THE RADIO MAGAZINE. 





HORIZONTAL 


1—Broadcasting station in Charlotte, N.C. 
4—Kind of transmitting set. 

1—Large Radio company. 

10—Inventor in Radio. 

14—What you tune in on to hear radio 
concerts, < 

s—New England state. 

j—Uncovered (Poet.) 

1—Broadcasting station in Cincinnati, O. 

2—Dit, Dit, Da; Da. 

}—Weary or fatigue. 

}—Prefix meaning on this side. 

—An equal. 

9—-Force. 

$1—Mental conceptions. 

3—Prefix meaning back. 

4—Custodian of arms. 

—Ferrum (Abbr.) 


%—Near to. 
7 d station in Milwaukee, 
Wis. 
Evening (Plur.) 
Rood (Abbr.) 
—Chemical symbol for selenium. 
ite article. 


























to. 
5 i ms calling for Repetition 
(International code). 
1—Broadcasting station in Toronto, Can. 
)—Frozen. 
Samarium (Abbr.) 
‘Neuter pronoun. 
}—Sticks fast. 
Height (Abbr.) 
'—Declines. 
j—Man who attends horses at inn. 
—Found in storage batteries. 
Nickname for one who stays up all 
night to hear DX. 











s 








? 223 
2 
8 


f 
gr 
ag 


ns 
—Late Latin. 
—Separate, 
i—Barren; unfruitful. 
}—And so forth. 
'—Unit of conductivity (Symbol). 
78—Point on compass. 





66 
68 
69 
Tl 
if 
7 
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VERTICAL 
b—-Besodeasting station in Memphis, 

















ed type. . 
belonging to. 





arth terminals of circuits. 


adia vances. 
Dit Da Da; Dit; Da Dit Da Dit. 
—Turf. 
4 Unit of Resistance. 
43—Indefinite article. 
4 * ete path of current from posi- 
tive to negative pole. 
48—One who hauls. 

‘Head 


49— 
50—Electrical conductor. 
52—Rambles idly. 
54—Nodule of earth. 





























Pronoun. 
un away from. 
Bidelong look of malice. 
ie. 
Da Dit Da Dit; Da Dit Dit; Dit. 
Provii of Canada (Abbr.) 

















CRISS-CROSS 


Helen F. Dittus 


Prize Conditions—Correct solutions accompanied by the best 50-word letters on “What I like best in WIRELESS 


AGE and why” will be awarded prizes in their respective order as specified above. 


The editor of WIRELESS 


AGE—THE RADIO MAGAZINE—will judge the letters on the basis of practical value, style and legibility. 
Closing date June 15. Solution will appear in July and winners in August. 





APRIL RESULTS 
OLLOWING is the list of winners 
arranged in the order of merit: 

Walter E. Housman, Scottdale, Pa. 

Clifford R. Cooper, Wynantskill, N. Y. 

*Mrs. F. W. Servais, Falls Creek, Pa. 

*George C. Haseltine, Fort Stockton, 
Texas. 

a i A. Walker, Saratoga Springs, 


R. B. Blake, Nacogdoches, Texas. 

Eldridge C. Barrett, Philadelphia, Pa. 

Guinivere E. Barry, New Haven, Conn. 

Inez V. Whitmore, So. Cairo, N. Y. 

Mrs. Scott Campbell, Caro, Mich. 

W. C. Greer, Detroit, Mi 

. J. Rhea, Martin’s Ferry, Ohio. 

Philip T. Brown, Brimfield, Mass. 
*Were also winners in previous 

contests. 





THE following were necessarily re- 
_Jected because of not complying 

with the conditions, the solutions being 

unaccompanied by a sentence made 

from the words: 

E. Levern Godshall, Morwood, Pa. 
(Very neat solution.) 

James Hoban, Detroit, Mich. (Very 
well done.) 





SOLUTION TO MAY PUZZLE 


Winners will be announced in 
July WIRELESS AGE 





R. V. Thomas, Bucyrus, Ohio. (One 
of the neatest of all.) 
John Wasilik, Jr., Franklin, N. C. 
Gra: Wollgien, Chicago, Ill. (Lots 
red ink, several errors and no 
sentence. Oh!) 





T HE following, although accom- 

panied by creditable sentences are 
eliminated because of errors in the 
solutions : 


Mary Manning, South Boston, Mass. 
A. E. Madler, Hilbert, Wis. (Nice sen- 
tence; everything very neat, but—!) 
Ernest Eastwood, Bri rt, 
James, Oyster y; N. Y. 
J. O. Johnson, Medicine Lake, 
t. . 
T. Lively, Atlanta, Ga. 
Bg oe Radio Opera 
i tor, 
-S. Caddo. 
. W. Teale, Bethlehem, Pa. 
Frank Ownes, New York City. 
Joseph Willenburg, Baltimore, Md. 
And numerous others, including Nel- 
son Hargrove of Wills P exas, 
who reminds us that he has SOLVED 
the puzzle, but whom we must remind 
in return that he has not, because we 
found ten wrong words in the solution. 





O THE owner of the familiar 
three-tube or five-tube set all too 
frequently comes the sort of 

helpless desire, expressed by “Oh if I 
had had only one or two steps more 
‘kick’ on that station, I could bring it 
Some times he 


in on the speaker.” 
collects another tube socket and trans- 
former and hooks it up. After listen- 
ing for a short time to a high pitched 
whistle or a squeal, distortion and other 
connivances of the Evil One, he tears 


it down and continues to wish. When 
you know of such a person, kindly 
present our compliments to him and in- 


Care in design and layout will produce an amplifier as neat appearing and efficient as this one. 


an inexpensive 


OWER AMPLIFIER 


By R. A. Bradley 





LIST OF MATERIALS 


One Panel 7” x 18” Radion. 

One Sub-panel 334” x 17”. 

Three Benjamin Sockets. 

Two Benjamin Panel Brackets. 

Three Bradleystats. 

Three Audio transformers (see text). 

Three hana mfd. condensers Dubi- 
ier. 

Three Bradleyohms (50,000 to 500,- 
000 ohms). 

Four Eby Binding Posts. 

Four Carter jacks (see diagram). 











form him that in the June issue of 
Wrre-ess AcE the relief of his misery, 


the solution of his difficulties, and an 
amplifier after his own heart, capable 
of amplifying with superb quality— 
with power sufficient up to the carry- 
ing limit of the last tube is made known 
to him. 

This wonderful do-all is a three- 
stage choke-coil amplifier employing as 
the chokes or reactances not an expen- 
sive hard-to-get instrument, but any old 
audio transformer which you happen 
to have lying around the junk box. All 
of us have had the hair-tearing experi- 
ence of blowing the primary winding 
of an audio transformer by disconnect- 
ing or connecting the B lead while the 


Note how the leads to the transformers and 


tube sockets run through the sub-panel instead of on top of it 
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Connections to all instruments are made underneath the sub-panel. 


tubes were lit. Here is a use for the 
transformer so maimed, providing its 
secondary winding is intact. Only the 
secondary winding is employed or, if 
you desire, you may use transformers 
whose primaries are not blown. 
The primary winding is not 
used, so blown or intact it has 
no effect on the operation. 
You will need three trans- 
formers or chokes. Rustle 
around to some of your 
friends and purloin as many 
as you need. You are going 
to require also three rheostats 


= 


POWER AMPLIFIER 


may be either 1 mfd. or 2 mfds.; a 
Bradleyohm grid leak; a reactance or 
impedance which is your transformer 
secondary winding; and tube, socket 
and rheostat. 





This is possible and desirable because of the unusual layout 


and wire it up with bell wire. After 
you are familiar with its layout con- 
struction and operation then tear it 
down and construct as ours is here with 
a neat panel layout and short leads. 
We employed filament light- 
ing jacks on this amplifier, as 
the adjustments on the rheo- 
stats should (after the lowest 
operating temperature is 





found) be untouched. 














= 








yo So 
= 





CONSTRUCTION 
Procure all the necessary 
parts first. This is imperative 
and we want to put it as 








and three variable leaks hav- At 
ing a range of 50,000 to 500,- A- 








000 ohms. We used the Brad- 
leyohm of that range and we 
are particularly partial to it. It is 
silent in operation and affords a per- 
fectly smooth and steady control of 
the leaking action of the grids of the 
three tubes. We recommend them not 
for name’s sake, but because they merit 
commendation. 

Each stage, of which there are three, 
consists of a coupling condenser which 


The connections to the automatic filament lighting jacks. 


very handy and convenient addition to any set 


Three stages will be sufficient so take 
this list of materials and seek out the 
junk box. Where it falls short the 
dealer will fill in at a minimum of ex- 
pense. Unless you are thoroughly 
familiar with set construction it would 
be best to lay out and set up the ampli- 
fier on a board about 12 inches by 36 
inches. Give everything lots of room 


This is a 


strongly as possible. There is 
nothing so disconcerting and 
annoying as to stop in the act 
of soldering a connection with 
an iron which has finally decided to 
tin, and run to the store for a fixed 
condenser or a rheostat. Leave the 
panel drilling and layout until the 
shelf assembly is finished. Mount al- 
ternately chokes and sockets on the 
3%" x 18” shelf. Fasten these down 
with 6-32 screws and nuts. Next 
(Turn to page 38) 
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In this circuit diagram the ordinary connections to the filament are shown. 
this hook-up with the exception of the filament connections, then refer 


If the automatic filament lighting connections are desired follow 
to the other diagram 





Westinghouse short wave portable transmitter in front of the Million Dollar Theater, Pittsburgh, Pa. 


ORTABLE 
SHORT WAVE 
TRANSMITTER 


F THE millions of radio fans 
who nightly comb the ether in 
search of entertainment and 

amusement, few are in a position to 
know the problems that daily appear 
in this new business of broadcasting. 
It is hard to realize the difficulty of 
bringing to them that clear, sweet note 
of the violin, the soft tones of the 
human voice and the ever-popular bed- 
lam of noise so dear to the ear of the 
lover of jazz. It all seems very simple. 
You turn your dials to a certain posi- 
tion and there it is, that 

music, lecture or bedtime 

story you knew you would 

find on the air, coming from 

your favorite station. The 

music and voice are so per- 

fect in their quality and nat- 

uralness of reproduction that 

they seem to come direct 

from the orchestras or speak- 

ers themselves. The fact that 

the music and voice come so 

perfectly is made possible 

only through the untiring 

work and farsightedness of 

the engineers and executives 

of the radio profession. 


Many problems arise daily 
in broadcasting work that 
bring out novel methods in 
their solution. To overcome 
difficulties encountered in 
picking up programs from 
remote places, where tele- 
phone lines for carrying the 
program to the station were 
either unobtainable or elec- 
trically unsuitable, the West- 


inghouse Electric and Manufactur- 
ing Company has developed a port- 
able relay station to bridge this gap. 
In many places, such as athletic 
fields, and outdoor concert platforms, 
lines. are not always easily accessible. 
If programs are but seldom broadcast 
from such places, the expense of in- 
stalling special lines for the occasion is 
prohibitive. Again, in many places 
where lines are obtainable, the electri- 
cal characteristics of these circuits 
make them unfit for use as radio pick- 


View of the interior of the truck showing the transmitting apparatus 
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By 


Burnside 








up lines. The use of such line results 
in the distortion of music and speech, 
with consequent loss of quality, so 
easily detected by a critical listener. No 
station which prides itself on a high 
standard of quality can afford to make 
use of such facilities. This was one 
of the problems which brought about 
the development of the portable short 
wave transmitter used by the Westing- 
house Company in the Pittsburgh dis- 
trict. 

The requirements of this transmitter 
were that, first, it be ab- 
solutely dependable at all 
times; that it be able to go 
anywhere and work prop- 
erly; that it make use of a 
wave length free from inter- 
ference, and that it take up 
as little room as_ possible. 
Also, the personnel necessary 
for its operation must be 
be small. A belief that some 
of the details of its construc- 
tion and operation might be 
of interest to the radio fans 
has prompted the writing of 
this article. 


This transmitter is a quar- 
ter kilometer set, mounted 
on a one-ton truck and is 
complete in every detail. The 
power to run the set is ob- 
tained from the 110-volt 
lighting circuit in the build- 
ing or location from which 
the program is to be broad- 
cast. A flexible power lead 
250 feet long is a part of the 
truck’s regular equipment 
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and brings the power from the building 
tothe truck. As 110-volt A.C. power is 
available practically everywhere, this 
takes care of the problem of power 
supply. 

A power transformer on the truck 
js used to get the necessary high volt- 

to operate the set. The. power at 
this high voltage is passed through a 
yacuum tube rectifier, making use of 
two quarter-kilowatt air cooled rectifier 
tubes giving single phase full wave 
rectification. The output of these tubes 
is passed through a brute force filter 
of chokes and condensers, which de- 
livers 2000 volts D.C. power to the 
transmitter. Means are provided for 
changing the voltage applied to the 
rectifier tubes to take care of variations 
in the voltage of the lighting circuit, 
thus assuring unvarying supply to the 
transmitter. 

The transmitter itself makes use of 
the standard oscillator circuit with 
Heising modulation, using a quarter- 
kilowatt moduiators. The tank circuit 
of the oscillator is a standard induct- 
ance of the usual solenoid type, wound 
with heavy copper strap, and an oil 
immersed variable condenser is used to 
tune this circuit to the desired wave. 
The wave band from 51.7 to 54.5 
meters is the one used and the set is 
ordinarily operated on about 53 meters. 
The filaments of the oscillator and 
modulator tubes are lighted by large 
capacity storage batteries carried on the 
truck. As each tube draws 15 amperes 
for filament current, the drain of 45 
amperes discharges these batteries at a 
very rapid rate. After each program 


the batteries are recharged by means of 
a charging outfit, which is a part of the 
equipment of the truck. It was found 
in operation that at the extremely high 
frequencies at which the transmitter 
was operated, the move- 

ment of the operator in 

the truck caused the wave 

length to shift, much the 

same as with an un- 

shielded receiver. To 

overcome this difficulty 

the transmitter was com- 

pletely enclosed in a 

shield of copper screen, 

only the necessary con- 

trol switches being out- 

side the shield. 


The antenna system 
presented a problem of 
many angles. As the set 
was at times to be used 
in downtown areas where 
space is at a premium and 
overhead trolley and light 
circuits made guy wires 
and ordinary antenna 
construction impossible, 
a collapsible jointed an- 
tenna of the vertical oscil- 
lator type was used. This 
consisted of a copper pole 
in three sections, made up 
of heavy copper tubing, 
varying from three 
inches at the bottom to one and one-half 
inches in diameter at the top. When 
not in use, the pole was unjointed 
and stored in a rack under the truck 
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body. When the pole is to be used 
it is first put together on the ground 
and then raised in one piece. It is 
mounted on the rear end of the truck, 
where it is held in two clamps insulated 


The portable trans- 
mitter at Point Breeze 
Presbyterian Church, 
a__ frequent 


3 pickup 
point of 
KD 


station 
KA 


from the truck by porcelain pillar in- 

sulators. The three-man personnel of 

the truck, two operators and a truck 
(Turn to page 53) 


The Westinghouse portable s.w. transmitter in front of the Syria Mosque in Pittsburgh, another of KDKA’s pickup points 
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At 6:45 in the Morning 
(Continued from page 22) 
this work will be done under the direc- 
tion of Dr. Lee Kaufer Frankel, Di- 
rector of the Welfare Division of the 
Metropolitan Life Insurance Company. 
Dr. Frankel’s work is perhaps the most 
far-reaching of any medical man in 
America, for you must remember that 
one person out of every six in these 
United States, and it is rapidly ap- 
proaching one out of every five, is a 
policy holder in the Metropolitan and 
is entitled to all the health aids which 
the company can devise and circulate. 
Under his direction in the last fifteen 
years about three hundred and fifty 
million pamphlets of a health educa- 
tional type have been distributed, most 
of them directly to the homes of the 
working people, who are circularized 
about every two weeks by the com- 
pany’s agents, some sent in response 
to requests from policy holders and 
many thousands of them used in class- 
rooms by teachers. In directing the 
Tower Health Talks on Monday eve- 
nings Dr. Frankel will give some of 
them himself and will have other great 
experts assist him. The talks will be 
on timely topics. For instance, on 
May Day, in connection with the na- 
tion-wide May Day Festival, under- 
taken in the Child Health Campaign, 
Mrs. Aida de Acosta Root, daughter- 
in-law of Elihu Root, talked on the 
value of such a festival for the nation. 

In charge of the apparatus in the 
tower is to be found Mr. Raymond S. 
Hoyt. Mr. Hoyt, besides being the 
engineer in charge of the equipment, 
does the announcing and introduces 
Mr. Bagley every morning. He is 
a member of the regular engineering 
force of WEAF and has progressed 
from a clerical worker in the employ 
of the American Telephone and Tele- 
graph Company to his present position 
of radio expert as a result of experi- 
ence obtained by going to sea as a radio 
man. Mr. Hoyt finds himself in charge 
of one of the most delightfully situ- 
ated stations in the country and if he 
has time to look out of the window he 
undoubtedly feels recompensed for the 
early morning hours which he must 
keep in order to be in the tower to at- 
tend to the broadcasting. 

The exercises and talks are also 
broadcast from WCAP of Washington 
and WEEI of Boston, so that Metro- 
politan policy holders from Pittsburgh 
to Portland, Maine, and from Oswego 
to Richmond, Virginia, will be able to 
tune in. 

You may if you wish, by writing to 
Mr. Bagley, not only receive your very 
necessary exercise chart, but you may 
also be enrolled in a regular exercise 
class, thereby receiving special instruc- 
tions which will enable you to get the 
full health value out of the programs. 


The benefit which the nation at large 
may derive from this splendidly worth- 
while contribution of the Metropolitan 
Life Insurance Company can hardly 
be measured. In regard to it Mr. Rob- 
ert Lynn Cox, second vice-president of 
the Metropolitan, in charge of the radio 
and advertising work, says: 

“We are beginning in a small way, 
but we plan to extend this radio health 
program just as far as our people 
want it extended. We won't have to 
rely only on letter writers to tell us 
whether we are giving them something 
they want and in the way they want it. 
From time to time we will conduct a 
house-to-house survey through our 
agency force and get some genuine ra- 
dio audience information. By means 
of a questionnaire we plan to get the 
real viva-voce opinion of the policy 
holders, not only on our health pro- 
gram, but on radio programs in gen- 
eral.” 

If you do not get the full benefit 
from the Tower Health Talks and 
Tower Health Exercises, surely you 
will have no one to blame for it but 
yourselves. 


Whimsy Williams 

(Continued from page 14) 
occurs to me that it may come in handy for 
company on the shift I’m riding. I never 
was much of a hand at singing and I am 
sort of hoarse at this time and feeling as I 
do I have a sort of idea that listening to 
this ‘radio does me good and maybe soothes 
them beef steers a whole lot. 

When I get up my horse and ride out, 
after fastening this here contraption to my 
horn, where it makes considerable bulk, I 
don’t go past the fire close enough to inter- 
fere with anyone, but I see Whimsy Wil- 
liams come in and strip his horse and then 
I get a glimpse of Mirabelle going up to 
him and throwing her arms around his neck, 
which rouses envious feelings in me. Like- 
wise I see Slim and Shifty standing sort 
of uncomfortable near the fire and sort of 
glaring at the ground and at each other. 
And then Mirabelle looks up and around as 
if she was seeking some one, but I don’t 
allow it is me and ride on, seeking solitude 
and soothing a whole lot. 

It’s maybe a fnile up to the Hollow and 
when I get thére it is almost dark. I re- 
lieve the Mexican who is holding the tierd 
and settle down to the job. For a long 
time there is nothing to do but saunter 
around and keep the bunch together and 
there don’t seem no likelihood that anything 
will start during the night since it is clear 
and the coyotes and lobos are right quiet. 
So I have plenty of time to think of Mira- 
belle and why she inquires about my man- 
liness and asks me to pack a gun. And I 
imagine a whole lot about how she is sitting 
around that camp and exchanging looks 
with Slim Burgoyne. “Youth to youth,” 
says I, “and it’s plumb hell to be rising 
thirty-six !”” 





| ae IS dark by now and a coyote tunes up 
over on the ridge, causing a feeder or 
two to snort and move. And here is this 
radio set standing neglected on an outcrop 
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of rock nearby, where I have chucked jt 
down. It is time to start rambling, by 
when I think of rolling round that bunch 
of beef, singing the “Blind Child” and such 
ballads to soothe them, I get a lump in my 
throat and allow [I would stampede them 
pronto if I tune up. Besides which I am 
curious about this radio and what it does 
as a labor saver. So I get down and set 
that loop right for Angels and then fish 
around with them jiggers that does the 
tuning like the storekeeper shows me. And 
pretty soon there is a sound like pulling a 
rusty nail out of a hard board and the next 
instant I busts right in on someone singing 
from clear out on the Coast. 

She is warbling something about Jerusa- 
lem, Jerusalem! Hark how the Angels sing! 
And she has a voice that sure ambles up 
and down the scales like a fireman climb- 
ing a ladder. I reckon this songbird js 
what they call a soprano and she is plenty 
shrill and vociferous about it, too. And the 
song she is singing, which is a sort of hymn 
tune, don’t exactly appeal to me as the sort 
of thing which would suit a bunch of frisky 
young beeves feeling restless at night. But 
since I have started it I don’t like to tur 
her off right away, so I climb on my horse 
and sit there listening before I take up the 
round. 

I see the stock rising wherever they have 
laid down, and some of them begin to mill 
around and wander, stopping and looking 
thisaway with their ears pricked up. One 
of them tosses his head, paws the ground 
and starts to dive into the bunch. And I 
get a little dubious regarding this radio and 
modern progress as I see that. I don’t dare 
take time to alight and turn the thing off. 
I have to start right there and then to circle 
that herd and hold them tight. 

Just as I trot around on the side opposite 
the camp, that there songstress down in Los 
Angeles gets to a climax and she sure lets 
her out a-plenty. I hear her voice reaching 
and climbing and soaring right on up the 
ladder until it ends in a regular squeal that 
makes your ears ring. 

“Hosannah!” she yells. “Hosannah IN 
the HIGH-E-E-EEST!” and she holds on 
until she rings it dry. And just then I hears 
what sounds like a shot from down around 
the camp. 


.* DON’T do me no good to hear it. That 
there radio has already fixed my clock. 
When that lady in Angels leaps onto that 
high C and wrastles it flat, it shocks them 
beeves to distraction. They could have stood 
for lobos and coyotes, and even for a lion or 
two, but hymn tunes coming out of the air 
from a thousand miles away is too plumb 
modern for them. They wheels with one 
concerted snort of anguish and sets out 
from there on all fours. I see a hundred 
and fifty heads go down and a hundred and 
fifty tails go up. There is a sound of thun- 
der and a cloud of dust and then hell swells 
up and blows off the lid! 

I roweled my horse from shoulder to 
flank and wrapped my quirt around his 
belly. We was runnin’ before ‘I even thought 
about it and you can lay to it that I swung 
around that bunch with my horse’s belly 
scraping the ground, he was going that 
fast. But them cows was going almost as 
fast and they was crowding each other in 
their hurry. I had to squeeze past quite @ 
few of them and it was slow work gaining 


(Turn to page 36) 





Broadcast Impressions 


By Ed Randall 


Jane Green is a 
pretty little girl 
with a most fetch- 
ing bonnet and a 
sweet plaintive 
voice for ‘‘Why 
Couldn’t it be Poor 
Little Me?” and 
‘Tl See You in My 
Dreams.” 


Walter B. Rogers 
is the Conductor of 
the Brunswick Con- 
cert Orchestra. At 
the moment of pos- 
ing for this spirited 
delineation, he was 
holding ’em down 
in “Anitra’s Dance” 
from the Peer Gynt 
Suite. 


Allen McQuhae is 
the jolly tenor who 
sang “June brought 
the Roses” and 
“Yearning” and 
then he sang 
“Down Deep in an 
Irishman’s Heart.” 
The troubled ex- 
pression is to de- 
note the feeling 
with which he sang 
“Yearning.” 


Isham Jones leads a steaming jazz band. “The 
Oil Can Blues” is intriguing in melody and title. 
Likewise, they played “Tell Her in the Spring- 


time” and “Oh— How I Miss Her!” 








The Brunswick 
Hour of Music 


The Brunswick Hour of Music has 
occurred every Tuesday evening 
during the past winter, broadcast 
directly from the Brunswick Studios 
through WJZ at Aeolian Hall, New 
York City, and linked up with Sta- 
tions WGY at Schenectady, WRC 
at Washington, WBZ at Spring- 
field, KDKA at Pittsburgh and 


KYW at Chicago. 
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Irene Williams has 
a sweet soprano and 
sang “Oh! For the 
Wings of a Dove!” 
and “I Dreamt That 
I Dwelt in Marble 
Halls” from _ the 
Bohemian Girl. If 
her listeners could 
but see her pretty 
pink dress, it would 
knock ’em for a 
row of fashion mag- 
azines. 
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Milton J. Cross is the genial, jovial announcer. 
He takes a big breath, and forthwith talks all 
over the United States. 
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alancing 


ystems 


A description of several devices that have been developed for the 
purpose of neutralizing the effect of atmospheric disturbances 


By John R. Meagher 


This article was prepared exclusively for WirEtess Acg, the Radio Magazine, 
during the month of February, 1925, and is copyrighted by the author 


HE underlying idea of practically 
every ‘static eliminator’ that has 


been devised is to oppose the 
static or other undesirable impulses in 
the tuner with similar impulses of 
equal strength, but opposite direction 
or phase so the two forces balance out 
or neutralize each other. 

This is represented graphically in the 
diagram figure 1. Suppose the static 
force A was present in a tuner; it is 
shown to vary from positive 3 to nega- 

+3 
42 +2 
+4 
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force B is continued as shown so as to 
be of equal but opposite value during 
the time the force A is acting, the over 
all result will be that the forces balance 
each other and neither A nor B will 
affect the receiver. 

In order that the forces may neu- 
tralize each other it is necessary that 
the device be capable of bringing about 
the following conditions: 

First, the opposite forces must have 
equal intensity or voltage amplitude. 


ihe Tee 


algebraic sum of A and B, is the re- 
sultant or force that will act upon the 
receiver. 

If the amplitudes of the forces are 
equal, but if the forces are not in 
exactly opposite phase they will not 
balance. This is shown in figure 3, A 
is one force, B the other. They are 
shown here in exact phase with each 
other. C, the algebraic sum of A and 
B, is the resulting force that will act 
upon the receiver. 
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Fig. 6 > Fig. 7 





Characteristics of certain impul 


tive 3 units of force (voltage) in a 
time interval of 1 unit. The voltage 
across the tuner at any instant will be 
at some value between positive 3 and 
negative 3. Now if at any instant a 
force B of equal, but opposite value is 
introduced in the tuner the resulting 
force will be zero. For example if at 
the moment the force of A is negative 
3 units the voltage of B is positive 3 
units, the resultant will be zero. If the 








Fig. 8 


tered in reception and various circuits devised to control these impulses 


Second, the forces must be of ex- 
actly opposite direction or phase. 

Third (this is more or less of a com- 
bination of the first and second con- 
ditions), the forces must have the same 
shape or form but in opposite phase. 
In other words they must be equally 
opposite at any and every instant. 

If the forces are not equal the larger 
will predominate as shown in figure 2. 
A is one force, B the other. C, the 
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Likewise if the two opposing forces 
have equal intensity, but different form 
or frequency they will not balance. 
This is represented in figure 4 where c 
is the resultant of the two forces A 
and B. 

It is not difficult to arrange matters 
so the above conditions are fulfilled. 
Thus in figure 5 two antenna circuits 
are arranged with suitable tuning coils 
coupled to the secondary which is con- 
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nected to the receiver. By adjusting 
the coupling the forces induced in the 
secondary from each antenna may be 
made equal and by correct connection 
the forces may be made opposite in 

se so they will neutralize or balance 
each other. As a result the receiver 
will not be affected by either force: 
Figure 5 may be modified without 
change in operation to the circuits of 
figure 6 or 7. 

These schemes are excellent ‘static 
diminators’ but unfortunately they are 
also very effective signal eliminators 
because they act in the same manner for 
radio signals as for static. In other 


words when the circuits are balanced 
neither radio nor static will be heard! 





BALANCING SYSTEMS 


He claims that the static force in each 
antenna will be practically equal, but 
that the signal force in the higher will 
be stronger than the signal force in the 
lower. By opposing the forces in the 
two antennae the static forces, being 
equai, will balance out, but the greater 
signal force of the higher antenna will 
predominate over the signal of the 
lower antenna and the difference or re- 
sulting force will affect the receiver. 
(See figure 2.) 

This invention is based on the as- 
sumption that the ratio of static to sig- 
nal will be better in the higher than the 
lower antenna. But as we see it from 
practical experience the ratios will be 
about equal so that if at the balancing 
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of the best ideas that has been de- 
veloped thus far. 

He proposes that one antenna of fig- 
ure 5 should be of the Roger’s under- 
ground type in which an insulated wire 
is buried a few feet beneath the surface 
of the earth. The other antenna would 
be of the coil or overhead antenna type. 
Taylor assumes, and there is good rea- 
son for the assumption, that the 
Roger’s underground antenna has a 
better signal-static ratio than the regu- 
lar overhead type. Gr in other words, 
that for equal static intensity in the two 
antennae the signal force in the under- 
ground antenna will be greater than 
that of the other. 

When the static and signal forces of 
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Figure 44 


Circuit diagrams of various wave-traps to eliminate atmospherics 


_ The problem is to arrange a device 
in which a balance will exist for static 
or other undesired forces, but in which 
the signal force will not be balanced or 
neutralized. 

It is in seeking a solution to this 
Problem that the fun begins—and gen- 
erally ends. 

One inventor has been granted a 
Patent on this idea: He uses the circuit 
of figure 5 and specifies that one an- 
fenna must be higher than the other. 


device the static force of one antenna is 
made equal to the static force of the 
other then the signal forces would also 
be made equal and when opposed both 


signal and static forces would be bal- 


anced out. This is what actually hap- 
pened in a series of tests conducted by 
the writer. 


THe TAyLor SySTEM 


A much better system is credited to 
the engineer Taylor. Indeed this is one 


one antenna are ‘bucked’ against the 
static and signal force of the other, the 
static forces, being made equal will 
balance out, but the stronger signal 
force of the underground antenna will 
predominate over the signal force of 
the other aerial. The difference in 
signal forces, sans static, will affect the 
receiver. 

The only drawback that the writer 
can see to this system, aside from the 

(Turn to page 45) 





the radio experience of 


(6 SKIMO GI 


“The Arctic,” a Canadian exploring ship, brings 
the marvels of civilization to the frozen North 


HE anchor chain 
roared down and 
the Canadian Gov- 


ernment Exploring Ship, 
the Arctic, came to rest 
at the Eskimo Village at 
Ponds Inlet, five degrees 
above the Arctic circle. 
Here at the northern end 
of Baffinland is a village 
of one hundred or so in- 
habitants, consisting of 
representatives of the 
Hudson’s Bay Company, 
the Royal Northwest 
Mounted Police and Es- 
kimos, but mostly Es- 
kimos. 

The arrival of the 
Arctic is the great event 
of the year. To the 
Mounted Police it brings 
the year’s supplies and 
also new Mounties to take the place of 
those going out; to the Eskimo it 
brings the wonder of the white man’s 
civilization—the gramophone, the mov- 
ing picture machine, and now the 
greatest of all marvels—radio. 

For a number of years a govern- 


ment movie operator has gone north ; 


with the boat taking pictures of the 
Arctic, its scenery, the seals, the wal- 
rus, the musk ox, the polar bear and 
also many pictures of the Eskimos. 
For twenty years, Captain Bernier, 
Canada’s veteran Arctic explorer, has 
been going into the Arctic; eight com- 
plete winters he has lived in the frozen 
North. All of the Eskimos know him 
and have conferréd on him tribal 
names. So each year Captain Bernier 
has shown the Eskimos the pictures 


of themselves taken the year previous | 


until now they take as much pride in 
their own movie efforts as Hollywood’s 
greatest stars. 

Their present reaction, however, is 
far different than it was the first time 
they saw movies of themselves. The 
first time they viewed themselves on 
the screen, they would gaze first at 
the screen and then around the cabin 
at the individual being shown, then 
one by one they crept up to the screen 
and felt over its surface to see if the 


Two belles of Ponds Inlet, North Baffin Land—the 
who have experienced the delight of ‘‘listening-in 


individual shown was actually there. 


By Richard Finnie 


Assistant operator aboard “The Arctic” 


Today they are hard-boiled movie 
fans for they have viewed the white 
man’s cities, the locomotive, the aero- 
plane and the submarine through the 
magic eye of the camera. 


are among the few Eskimos 


Accordingly this year, 
Captain Bernier arrang- 
ed for the annual party 
of the “Innuit” as the 
Eskimos call themselves. 
A part of the deck was 
covered with awning and 
sails to shut out the glare 
of the midnight sun, 
which in summer never 
sets in this far Northern 
latitude. The Eskimos 
began to arrive; some in 
the ship’s launch and 
others in their kayaks or 
skin-boats. 

Over the rail they 
poured—ugly old women 
and handsome young 
ones; women with chil- 
dren on their backs; old 
men with long hair and 
young men with bobbed 
hair. They seated themselves about 
the deck while the stewards served 
them with coffee and biscuit. This 
was a change from seal meat, blubber 
and caribo. For dessert they were 
given an orange, which they ate, skin 
and all. 

Then the movies started. With 
shrieks of childish laughter they 
watched themselves on the screen un- 
til there was flashed a picture of two 
children, which had died the previous 
year, and then silence settled down and 
the mother, who was present, wept. 

When the pictures were finished the 
phonograph was started and the dance 
was on in full swing. Here is an 
interesting thing to note. If you men- 
tion Eskimo to the man in the street, 
there appears instantly to him a vision 
of a race of savages living amidst a 
desolate land of snow and ice, know- 
ing nothing of the pastimes and pleas- 
ures of civilization, but he would have 
been startled had he stood on the deck 
of the Arctic that August night. 
Around the floor couples gracefully 
glided, fox-trotting to the rhythm of 


© “Doodle-doo-doo,” and some of the 


Richard Finnie taking a morning dip 


32 


Eskimo flappers certainly shimmied a 
wicked seal skin. They might wel 
have been in a metropolitan cabaret, 
but for the frocks of the girls; they 
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RADIO IN THE FROZEN NORTH 


were dressed from head to foot in 
furs, and were Eskimos! 

Later in the evening one of the 
wireless operators with his partner, 
Amiroili, slipped away to sit out a 
dance. They went into the wireless 
cabin, and the head phones being ad- 
justed, the receiver was put into op- 
eration and was carefully tuned to 
KDKA short wave. 

Up to this time Amiroili had shown 
great interest in the proceedings, but 
had no idea what it all meant. Then 
there was a sharp whistle and “KDKA, 
East Pittsburgh, Pennsylvania,” said 
a familiar voice. Soon came the 
strains of a popular melody played 
by a dance orchestra, loud and per- 
fectly clear. Amiroili’s face beamed. 
She sprang from her chair and kept 
time to the music with her feet as she 
listened. Though it was midnight, it 
was broad daylight and the midnight 
sun was shining. Nevertheless, the 
jazz from KDKA continued to flow 
distinctly in for several minutes, till, 
much to the disappointment of the Es- 
kimo maiden, it faded and died away. 

Then came the words of the an- 
nouncer—“This is KDKA, the world’s 
pioneer broadcasting station of the 
Westinghouse Electric & Manufactur- 
ing Company at East Pittsburgh, Penn- 
sylvania, signing off.” It was use- 


The result of an early morning polar bear chase 


The radio ator of “The Arctic,” 


ichard Finnie 


less to hunt further for radio broad- 
casting, as for weeks nothing, but the 
short wave radio signals from KDKA 
had ‘been able to penetrate through the 
Arctic daylight to this far Northern 
point. 

Amiroili had been pleased at the 
performance of this strange device of 
the white man, the radio receiver— 
but she was not frightened or awed. 
Such is the manner in which the “In- 
nuit” accept many of the white man’s 
marvels. They do not attempt to 
understand them, but they are inter- 
ested and unafraid. 

The next day the boat lifted anchor 
and sailed North touching at Etah, and 
from there proceeded still farther 
North to Cap Sabine, within eleven 
degrees of the North Pole, at which 
point a new world’s farthest North 
Radio record was made, when again 
the powerful signals from KDKA’s 
short wave station came through to 
us bringing messages from our friends 
at home. 

To you back in the States it is diffi- 
cult to realize the effect of association 
with one’s home affairs at such remote 
corners of the world as the Arctic 
Circle, but that it renews the impres- 
sions of wonder at the marvels of radio 
to even an old “op” you can rest assured 
has been the experience of the writer. 
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Review of Development in 


RADIO 


Telephony 


By cA. F. Uan Dyck 


T IS customary to begin an article 
on this subject by a recital of the 
history of the art from the times of 

Maxwell and Hertz, through Marconi, 
down to the present day. In this arti- 
cle, however, it is unnecessary to review 
the history of radio telephony, except 
to consider one or two fundamentals of 
the art, a full appreciation of 
which is essential to an under- 
standing of its development and 
rapid progress to commercial im- 
portance. 

Radio telephony depends upon, 
requires, and had to wait for, a 
generator of radio frequency 
power the output of which could 
be modulated easily and faith- 
fully. Early investigators in 
radio sought such a source and 
tried high frequency alterna- 
tors, oscillating arcs, high rate 
spark discharges, and possibly 
other means, without finding a 
generator which met require- 
ments. The introduction of 
the vacuum tube met the need, 
however, not only in 
the respect of genera- 
tion of 
power 
which 
could be 
modulated 
easily and 
faithfully 
for tele- 
phony or 
telegraphy, 
but also in 
other respects, such as generation at 
any frequency which might be desired, 
steadiness of frequency and voltage, 
convenience and economy. 


The preliminary development and in- 
troduction of radio telephony into ser- 
vice took place during the World War, 
in the years from 1913 to 1918. Asa 
result of the pressure from war condi- 
tions and requirements, development 
was much more rapid than would occur 
usually during times of peace, and the 
technique of radio telephony was well 
established by the time of the Armis- 
tice, although confined strictly to mili- 
tary applications. Therefore, the art 
was ready, immediately after the Ar- 
mistice, for a sudden introduction to 
commercial applications. The result- 
ing commercial development was very 
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rapid and its trend was naturally to- 
ward those applications for which 
there was most commercial demand or 
commercial promise. These applica- 
tions, which will be discussed individ- 
ually, may be listed as follows: 


SHIP SERVICE. 
TRANSOCEANIC SERVICE. 
AIRCRAFT. 
MOBILE LAND SERVICE. 
BROADCASTING. 
SHIP SERVICE 
ET us consider first the application 
to marine service, including ship to 
shore and ship to ship communication. 
Radio telegraphy found its greatest 
usefulness in this service, and it was 
naturally supposed by those interested 
in the art during its early years that 
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Its various 
applications 
in every day 
affairs and 
its trend of 
development 


radio telephony likewise would have its 
greatest usefulness in this field. Im- 
mediately after the Armistice, com- 
mercial radio engineering facilities 
were applied to the problem of devel- 
oping, manufacturing and _ installing 
the apparatus and equipment neces- 
sary to successful marine service. It 
was at once obvious that the greatest 
demand would be for service between 
passenger ships and shore, both for 
passengers and ship officers, and that 
since neither passengers nor officers 
would derive the full benefit of such 
a service from talking with a radio 
operator at some shore radio telephone 
station, it was practically essential that 
the shore radio telephone station be 
linked with the wire telephone system 
of the country. The problem was 
therefore to provide a system whereby 
any wire telephone installation in the 
country might be connected to the 
equipped ships at sea, partly by wire 
and partly by radio. Experimental 
shore stations were erected, apparatus 
developed and provided for shore and 
ship installations, and service tests con- 
ducted in the manner necessary to give 
reliable data on the performance char- 
acteristics of such a system. After full 
information had been obtained various 
facts were apparent. First, the num- 
ber of channels available in the ether 
were rather limited for the conduct of 
a service sufficiently extensive to be 
economically justifiable. Second, the 
characteristics of radio transmission as 
it exists today, particularly in regard to 
interference from “spark” type ship 
transmitters, were such that telephone 
communication of the sort to which the 
public is accustomed over wire lines 
could not be provided over large dis- 
tances. Third, no real public demand 
for the service had been developed up 
to that time. Telephony is used im 
general for business or social communt- 
cations involving immediate action oF 
instant reply. A considerable fraction 
of the persons at sea, by virtue of their 
circumstances, are not in need of com 
munication facilities involving immedi- 
ate action, and in the main are suff- 
ciently well served by radio telegraph 
facilities. Likewise with ships’ offi- 
cers, necessary navigational instruc 
tions and communications can be $0 
well effected by radio telegraph as 
somewhat to retard the growth of @ 
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determined de- 
mand for radio 
telephone. 

It has evolved 
from these con- 
ditions that mer- 
cantile radio tel- 
ephony has not 
developed rapid- 
ly up to the pres- 
ent. The tech- 
nique is ready to 
provide service, 
at least the ser- 
vice possible in 
a limited number 
of ether chan- 
nels, but the de- 
mand for and 
promise of re- 
turn from sucha 
service have not 
as yet justified 


on a commercial 

scale. This is the picture of pres- 
ent conditions in this phase of the art, 
and it does not follow that this service 
will be unimportant in the future. It 
is likely that a change in conditions will 
make mercantile radio telephone service 
important, although it seems limited at 
this time. 


TRANSOCEANIC SERVICE 


EXT, let us consider transoceanic 

telephony. Here also many of the 
conditions found in marine service ap- 
ply. The ether channels are very limi- 
ted in number and the questions of 
interference and variations in signal 
strength with the time of day and year 
are even more serious than in marine 
service. Telephony for public service 
requires a small degree of interference, 
or in other words a small ratio of ex- 


RADIO TELEPHONY 


: ° Ship installation—duplex set and radio room aboard the S.S. America with Harold G. Porter, Manager of 
its introduction the Pacific Division of the Radio Corporation of America, using the transmitter 


traneous noise to desired signal. It is 
probable that such a service can be 
introduced with a very limited number 
of channels, by the employment of very 
high power transmitters and the most 
advanced transmitter technique. Ex- 
perimentation is proceeding to test the 
possibilities of this service. Once es- 
tablished, such a service will no doubt 
serve a real public need. 


AIRCRAFT SERVICE 


N THE field of aircraft, when com- 

mercial aviation becomes extensive, 
its radio as a public service will prob- 
ably be in similar case with marine ra- 
dio telephony, but there is a service use 
for radio telephony in aviation now, 
arising from the advantages of speech 
communication with the ground, for 
various navigational purposes, such as 


One of the first radio telephone transmitters in this country, using the oscillating arc as 
generator of high frequency 
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direction finding, 
landing direc- 
tions, etc. This 
sort of radio ser- 
vice will prob- 
ably become an 
increasingly im- 
portant factor in 
aviation methods 
and possibilities. 
Naval and mili- 
tary aviation has 
many special 
problems. Spe- 
cial advantage is 
derived from the 
use of these 
problems and 
they f orm very 
special branches 
of radio. 
MosBiLe LAanpb 
SERVICE 
OBILE land 
service tel- 
ephony has not been employed ex- 
tensively and does not promise at this 
time to have as wide usefulness as other 
branches of radio telephony. There 
are various divisions of this sort of 
service which are possible and which 
may come into fairly wide use. Exam- 
ples of this work are communication 
with moving trains for passenger ser- 
vice or for train control, communica- 
tion with police and repair crew auto- 
mobiles, etc. Little can be said about 
this service at this time except that 
additional ether channels must become 
available before there will be room for 
many stations of this sort, and develop- 
ment must be accomplished in some 
respects to make it satisfactory. 


BROADCASTING SERVICE 


AXP now we come to that applica- 

tion of radio telephony which is 
the most important one at the present 
time, and which promises to continue 
to be most important :—radio broad- 
casting. In the minds of the general 
public radio began with broadcasting. 
This is not true, of course, but it is 
certain that many new and difficult 
problems have been introduced by 
broadcasting, and these have been made 
more difficult of solution by the very 
rapid growth of the service. Broad- 
casting has many aspects, each impor- 
tant in itself and involving new prob- 
lems in the radio art, and the major 
features of each of these aspects will 
be pointed out. Some idea of the 
complexity of broadcasting may be 
had from a consideration of the duties 
and tasks which face the radio engineer 
of today, as compared with those which 
he had to meet before broadcasting be- 
came a part of radio. In the old days, 
the problem of the radio engineer was 
almost entirely one of design of ap- 
paratus suitable for telegraph commu- 
nication, and the apparatus was to be 

(Turn to page 49) 
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Whimsy Williams 
(Continued from page 28) 
on them. It took me half a mile or more, 
running like a quarter horse, to range up to 
the head of that stampede, and of course 
I don’t dare begin to shoot until I have 
them headed. 

But I don’t have much time to think. 
There is the camp on ahead and back of 
me, distant and faint now, is that radio 
shattering the Arizona atmosphere with sen- 
timents to wit as follows: 

“Jee-roo-salem! Jee-roo-salem! 
Lift up your gates and sing! 
Hosannah! (In the high-e-e-est ! 
Hosannah to your King!” 

And right ahead, around the fire, is a 
group of folks. There is Slim Burgoyne 
standing there with a gun in his hand and 
there is Whimsy Williams lying by the 
wagon. There is no sign of Shifty Pete 
nor the Mexicans, but Mirabelle is there 
wringing her hands over her pa and Slim 
is acting sort of wild like. 

I come through that camp like a grass fire 
through a prairie and as | come | lean out 
of my saddle and pick Mirabelle out of the 
dust and take her with me. After me come 
a’rambling all that herd of steers, regard- 
less of where they are going. And it is two 
mile down the gulch before I can pull out 
and let them wander on to wherever they 
aim to go. And all the time Mirabelle sob- 
bing and clinging to me with both arms 
around my neck and me trying to make 
head or tail out of what she is saying. 


— T WAS that nasty Slim Burgoyne!” 
she chirps through her tears. “Oh, 
Jim, why didn’t you kill him? And that 
awful Pete Leathers, too. I came up here 
to tell my pa that they both got fresh and 
kissed me and I was counting on you to 
run them ragged, Jim! And you went off 
and when I told pa he started to make war 
medicine and there was a fight and Slim— 
Slim—he—he shot pa! Oh, Jim, if you 
hadn’t come when you did!” 

“Hold on!” says I, dazed. 
was Shifty Pete?” 

“Pa run him out of camp,” sobbed Mira- 
bella. “He didn’t have a gun—the coward! 
Oh! Jim, dear, whatever has become of pa!” 

“T reckon he’s still under the wagon,” says 
I, sort of grim. “If he ain’t otherwise hurt 
bad he’s all right. But I’m sure afraid that 
this here shorthorn, Slim Burgoyne, has been 
driven into the ground all the same like a 
carpet tack. Which there was a hundred 
hefty steers going over him the last sight 
I had of him!” 

And that’s the way it was. I ain’t saying 
it didn’t eventuate all right, seeing that 
Whimsy was not much hurt and Slim was 
totally a loss, to say nothing of Mirabelle 
and me arriving at a sort of understanding. 
But even if it works to advantage in some 
ways I ain’t none convinced that modern 
improvements like picking up song tunes 
are all they are cracked up to be. 


AIL 
(Continued from page 19) 
The variation of the adjective, for in- 
stance, and the use of the accusative 
after the fashion of the ancient lan- 
guages are superfluous as proved by the 
English language. These two unnec- 
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essary complications render Zamen- 
hof’s system so difficult that even peo- 
ple of good education cannot write it 
correctly. 

DERIVATION 


The mainstay. of a logically con- 
structed language is a regular system 
of derivation—of building new words 
from given ones, There are two 
modes of derivation. In one only the 
grammatical rdle of a word is changed, 
as in transforming a verb into a noun 
or an adjective into an adverb. This 
derivation is accomplished through the 
grammatical endings, which ‘have no 
meanings by themselves, and is called 
the immediate one because the deriva- 
tive does not contain an idea not con- 
tained in the original, the same idea, 
that of the root, being expressed in a 
different grammatical rdle. For in- 
stance, from the adjective “rapid-a”— 
rapid, we obtain the adverb “rapid-e” 
=rapidly, and from the verb “kon- 
strukt-ar”’=to construct, the noun 
“konstrukt-o”=construction, act of 
constructing, merely by changing the 
grammatical endings —a into —e and 
—ar into —o. 

In a second mode of derivation an 
additional idea, one not contained in 
the original, is imparted to the deriva- 
tive, the grammatical réle remaining 
the same or differing. This derivation, 
called the mediate one because a new 
word is obtained by the medium of a 
new idea, can evidently be accomplished 
only through affixes which have mean- 
ings by themselves. For example: 

Libr-o=book ; suppose suffix —et= 
little, then libret-o—little book, booklet. 

Rar-a=rare ; suppose affix —u=per- 
son, then raru=rare person. 

Amik-o= friend ; suppose suffix —al 
=relating to, then amikal-a—friendly 
(relating to a friend). 

Two principles determine logical de- 
rivation. One is Wilhelm Ostwald’s 
principle of unequivocalness: Every 
element of a word, as root and affix, 
must have but one invariable sense 
which it must retain in all combinations 
it may enter into—one sign—one in- 
variable sense. It follows that the 
meaning of a derivative must contain 
the meanings of all the component ele- 
ments. 

The other principle, which serves also 
as an easy test for the correctness of a 
derivation, is the writer’s “principle of 
the additional idea”: Every additional 
idea—idea not contained in the original 
—in the meaning of a derived word re- 
quires an additional formal element in 
the word. For instance, suppose from 
the word nav-o=ship (paper-o= 
paper), were derived a verb nav-ar 
(paper-ar) with the meaning “to send 
in a ship” (to provide with paper, to 
paper). One sees at once that this de- 
rivation is wrong. The idea “to send in” 
(to provide with) is not contained in 
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the original nav-o (paper-o) and there 
is no formal element in the derivative 
nav-ar (paper-ar) to indicate that idea. 
Our principle determines also the 
meaning of a word composed of two 
or more other words. Thus “‘interak. 
to” composed of “inter” =between, and 
“akto”=act, can only signify “act be. 
tween,” but not “pause,” “intermis. 
sion” ; for this idea is not contained in 
the components “inter” and “akto,” 

Reading of a complete grammar js 
necessary for acquiring the ability to 
write Ilo. But to understand Ilo writ- 
ings of others one needs only to keep 
in mind the principle of grammatical 
endings, as may be seen from the fol- 
lowing illustrative Ilo texts. 

Vere, il montras un nobla atitudo! 

Truly, he shows a noble _ attitude! 
El vidis un transitoria reyo di espero, 
She saw a transient ray of _ hope, 
Desistez fro ca projeto; ol ruinos tu, 
Desist from this project; it will ruin thee. 
Ho Sinioro, dismisez ni kun tua bene- 
Oo Lord, dismiss us with thy bless- 
diko! Belezo evanecas vertuo per- 
ing! Beauty evanesces, virtue en- 
manas. La stt florishos velut la 
dures. The righteous shall flourish like the 
palmiero ; lu kreskos velut un cedro en 
palm tree; he shall grow like a cedar in 
Lebanon. La populi sufras pro la 
Lebanon. | The peoples suffer from _ the 
mentu, quin diplomati konkoktis. La 

lies which diplomats concocted. The 
legi devas esar en la kustodio di honesta 
laws should be inthe custody of upright 
oficisti. La kordio pulsacas e pulsas 
officials. The heart pulsates and drives 
la sango tra la tota korpo. II sizis la 
the blood through the whole body. He seized the 
yunino, snachis un kiso e departis. 
girl, snatched a_ kiss, and departed. 

La Amo pI uN Matro 
The Love of a Mother 
da Washington Irving 
by Washington Irving 

La amo di un matro never ex- 

The love of a mother isnever ¢x- 
hausterdas; ol never chanjas, ol never 

hausted; it never changes, it never 
fatigerdas. Un patrulo posible turnos 

tires. father may turn 

sua dorso a sua filio, fratuli e fratini 
his __ back on his child, brothers and _ sisters 
posible divenos inveterinta enemikt; 

may become inveterate enemies; | 
spozult posible desertos sua spozimi, 
husbands may desert their wives, 
spozini sua spozuli; ma la amo di un 
wives their husbands; but the love of 4 
matro permanas en omno; en bona 
mother endures through all; in good 
reputateso, en mala reputateso, en la 

repute, in bad repute, in the 
facio di la kondamno di la mondo un 
face of the condemnation of the world a 
matro kontinuacas amar, ed ankore 
mother still loves on, and still 
esperas, ke elua filio turnez su fro sua 
hopes that her child may turn from his 
mala voyi e repentez; ankore dl 
evil ways, and repent; still she 
memoras la infantal rideti, qui olim 
remembers the infant smiles that once 
plenigis elua sino ye delico, la gaya 
filled | her bosom with rapture, the merry 
rido, la joyoplena klamo di lua kindezo, 
laugh, the joyful shout of his childhood, 
la apertanta promiso di lua yunezo; ed 
the opening promise -of his youth; 2 
el never povas ormerdar pensar |u tote 
she never can bebrought tothink him all 
nediana. 
unworthy. 





which women have not been par- 

ticularly numerous; so it was 
with the greatest of interest that I kept 
my first appointment with Miss Beulah 
Louise Henry, who has earned for her- 
self the title of “Lady Edison.” I ex- 
pected to find, of course, a rather “cut 
and dried” little lady who was inter- 
ested only in the very mechanical 
scientific things of life. That descrip- 
tion however, would be the last one 
that 1 would now think of applying to 
Miss Henry. What I found was a very 
golden-haired person from “sunny 
Tennessee.” She was about to broad- 
cast from WGBS, New York, and as 
she talked I jotted down some of the 
things which she revealed in her radio 
interview. 


Tomi field of invention is one in 


View of the 3-tube receiver as installed— 


the loud speaker is located in the head 
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This dolly totes a 3-tube 
receiver and loud speaker 


By Mary Gray ‘Reed 


When she was nine years old, little 
Beulah first showed signs of becoming 
an inventor. On one of her morning 
walks she observed a gentleman who 
was having difficulties in reading his 
newspaper while he carried home some 
purchases. The little lady went home 
and designed a belt which fastened 
around the waist and had attached to 
it a hold for a newspaper, thus leaving 
both hands free while the paper could 
be perused with ease. Her inventive 
instincts then seemed to have gone to 
sleep for some time and it was not until 
she was nearly twenty that it returned 
to her. ; 

The things that she has since in- 
vented are numerous. Her first real 
start on the path of success came 
several years ago when she and her 
parents left Tennessee to 
come to New York so that 
she might have more op- 
portunity to carry out her 
ideas. It is seldom indeed, 
that one finds a family so 
imbued with belief in a 
member of that family. Her 
father, Colonel Walter R. 
R. Henry, gave up his law 
practice, and her mother 
gave up their southern 
home, and now we see why 
they are Miss Henry’s ar- 
dent admirers and co-work- 
ers. 

The first thing which 
was really successful was 
a “snap-on” umbrella. 
“Why,” says this lady, 
“should one own only a 
green umbrella. Sometimes 
I want a red one, sometimes 
a brown. So it occurred to 
me that there should be 
some simple method of pro- 
viding me with all of these.” 
Her invention in hand she 
came to New York and for 


37 


Miss Beulah Louise Henry 


days she went from place to place 
trying to sell her idea. Since her 
greatest asset is courage and de- 
termination she resolved not to give 
up and: finally she went into the shop 
ot Mr. I. H. Bernard, an umbrella 
manufacturer. He seized upon her 
idea and helped her to market it. 
Meanwhile, Miss Henry’s brain is 
busy with other ideas. Rubber hair- 
curlers on the pneumatic rubber tire 
plan, a protection for an electric fan, 
inspired by the fear that her pet cat 
Chickadee would be caught in one, 
Cross-Country game, which brings into 
play all the railroads of the country. 
and dozens of others follow in short 
order, and then she invented dolls. 
First came Miss _ [IIlusion, who 
changes her wig and her eyes from 
blue to brown, and her dress which is 
reversible, and even her bonnet so that 
baby has not only a blonde doll in one 
costume, but a brunette in another. 
Then it occurred to her that dolls are 
too easily broken and disjointed and so 
the “Spring-limbed doll” came into be- 
ing. Some of these stand over five feet 
high. There are cats, and monkeys, 
and rabbits, all of them with roller- 
shade springs so that they may be 
twisted and come back as good as new. 
The tiny tots were favored with a 
sponge doll known as “Dolly Dip” who 
carries a cake of soap in her body and 
produces a delightful lather when 
played within the bath-tub, and now 
(Turn to page 52) 








Loud Speakers 
(Continued from page 17) 


One advantage of this particular 
type of cone loud speaker is that the 
lower frequencies are reproduced with 
more intensity and greater purity than 
is the case with most of the present 
commercial loud speakers available on 
the market. This is a very valuable 
addition, of course. In fact, much of 
the recent loud speaker development 
has had as its aim the reproduction of 
low frequencies without sacrificing any 
high frequencies, at all. It is not 
enough, of course, to merely introduce 
low frequencies. They must be repro- 
duced with at least fairly uniform in- 
tensity over the whole of the low fre- 
quency region, which may be consid- 
ered to include all frequencies below 
350 or 400 cycles. This particular 
cone scarcely reproduces any particu- 
larly wide frequency-region with any 
degree of uniformity and for this rea- 
son it is far from an ideal loud speaker. 
Nevertheless, when operated under the 
proper conditions, as all loud speakers 
should be, it must be given a high rat- 
ing. 

The variety of horns seen amongst 


the usual commercial types of loud - 


speakers is no doubt misleading to the 
public. The average person is inclined 
to believe that horns are made different 
just for distinctiveness and identifica- 
tion of a particular manufacture. Per- 
haps, to a large extent, this is true. 
Nevertheless, many companies make a 
sincere effort to produce a loud speaker 
which possesses good acoustical prop- 
erties. They do not always succeed, 
of course. For example, recently a 
loud speaker was being tested when 
one of us clasped the hand tightly 
around the small section of the horn. 
To our surprise, the sound intensity 
decreased to a large and quite notice- 
able extent. Upon removing the hand, 
the sound immediately returned to its 
original value. The same phenomenon 
was observed repeatedly with this par- 
ticular horn. What caused it? The 
answer is simple enough to any one— 
the hand absorbed some of the energy 
and less of it got out, therefore, into 
the surrounding space. The wall of 
the neck of this horn was made too 
light and thin. For this reason the 
wall vibrated, and some of the sound 
energy was lost in producing these vi- 
brations. As soon as the hand was 
clasped around the horn, the hand and 
arm absorbed still more of the sound 
energy transmitted through the wall by 
means of the wall-vibrations. If the 
wall of this horn had been rigid, that 
is, would not vibrate under excitation 
by the varying sound pressure, this 
phenomenon would not have been ob- 
served. Furthermore, the loud speaker 
would have given more intense sounds, 
particularly for the lower frequency 
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region. This point simply serves to 
illustrate that it is necessary to con- 
sider more than distinctiveness, indi- 
viduality or identification for a loud 
speaker horn. 

Horns, then, do make a great deal of 
difference in the performance of a loud 
speaker unit. To illustrate this point 
further, I have included a group of 
curves, No. 8, which show the perform- 
ance of the same unit when used with 
three different makes of loud speaker 
horns. Curve a is the best, b the next 
and ¢ the poorest. No difference was 
observed up to 800 cycles, but above 
this the horns showed a marked differ- 
ence. a would represent quite a satis- 
factory loud, speaker, b would be fair, 
but c would not be so good. Of course, 
we would have difficulty in develop- 
ment work if we had to depend on our 
memory, but just such curves as these 
make it possible for this work to ad- 
vance steadily and be based upon a 
sure foundation. 

These remarks show that the horn 
has a great influence upon the per- 
formance of a loud speaker. We ob- 
serve amongst the various advertise- 
ments that various claims are made for 
loud speakers, based upon the material 
of which a horn is made. This is, of 
course, true. I simply question the 
correctness of such claims, if they refer 
to particular superiority. The loud 
speaker will not resemble a violin sim- 
ply because the base of it is shaped like 
the body of a violin. On the contrary, 
the loud speaker is far more apt to 
sound differently than a violin just 
because of this construction. The im- 
portant thing to remember is that the 
walls of the horn should be rigid, so as 
to prevent the absorption of energy, if 
we desire to have a loud speaker with 
sensitivity. If we desire to modify the 
air chamber characteristics, we can do 
so in various ways, but I doubt the 
wisdom of doing so by changing the 
construction of the horn to introduce 
sound absorption by the walls of the 


horn. 
Radio Lyre 
(Continued from page 21) 

it may be advisable to increase the last 
plate resistance R-5 to 250,000 ohms 
and to cut R-6 to 25,000 ohms. These 
values can be determined best by ex- 
periment under actual operating con- 
ditions. The blocking condensers 
may be .0025 mfd. 


OPERATING THE RECEIVER 


After all parts have been mounted 
and wired, the circuits should be test- 
ed, and if they are found satisfactory, 
the batteries should be connected. The 
filament battery should be two sets in 
parallel each of three cells in series 
for UV-199 tubes. The plate battery 





should be 90-120 volts. 
One of the important considerations 
in the operation of this receiver is the 
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correct value of the capacities C-1 ang 
C-2. C-1 should be about .0005 mfq. 
with a General Radio type 231-4 
transformer. C-2 may be from .000} 
to .0025, depending on the quality of 
tone desired. The higher the value of 
C-2, the more mellow the tone of the 
receiver will be, for this shunt capac- 
ity tends to cut off some of the high 
audio frequency harmonies. The 
builder is strongly advised to try vari- 
ous capacities at this point, selecting 
the one giving the tone most pleasing 
to his ear. 

The receiver is very economical op 
batteries, and is extremely simple to 
operate. There is no tendency toward 
oscillation ; in fact, the set is as stable 
as any carefully built crystal reflex, 

The volume obtained will often be 
more than is desired, and may be re- 
duced by turning back the rheostat on 
the reflexed tube. The surprising fea- 
ture is that with this tremendous vol- 
ume the tone is clear, sweet and un- 
distorted. 





Power Amplifier 

(Continued from page 25) 
fasten the Benjamin panel brackets on 
each end and in the center of the shelf. 
If a strong sub-panel is used the center 
bracket may not be necessary. How- 
ever, our chokes were very heavy and 
the center bracket was required. These 
panel brackets are most convenient and 
a pleasure to use. They are accurate- 
ly made and conform to standard panel 
sizes. We know of nothing which has 
contributed more toward making set 
construction easier, than these devices. 

The three Dubilier 2 mfd. condensers 
which couple the various stages must be 
mounted somewhere underneath the 
socket shelf. There are two tabs fast- 
ened to the casings of the condensers. 
These are fastened to the shelf by two 
6-32 screws and nuts. Remember that 
they should be located near the grid 
terminal of each socket and place them 
accordingly. Now drill the panel and 
mount the Bradleystats and Bradley- 
ohms on the panel and also the jacks. 
The first jack on the left is the input 
jack and is connected across the first 
choke. The others are respectively 
first, second and third stages. An input 
jack is used instead of binding posts as 
it is quicker and simpler to plug in or 
out. 

Now connect up all grid and plate 
leads first. The negative filament leads 
next from socket to rheostat to binding 
post A. Now the automatic filament 
lighting jacks come into the picture. 
These are the three extra prongs on the 
jacks. The connections are shown in 
the circuit diagram. This completes 
the set, and it is ready to be used. 


OPERATION 
The operation is as follows. 
(Continued on page 42) 


The 
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EVEREADY HOUR 
EVERY TUESDAY AT 8 P. M. 
Eastern Standard Time 
For real radio enjoyment, tune in the 
‘*Eveready Group.’’ Broadcast through 

stations— 
New York WEAR Cleveland 
Providence WSAI Cincinnati 
Peiten Iphi ae a Minnes li 
iladelphia inneapolis 
Buffalo weco{ Senet 
Pittsburgh WOC Davenport 


Eveready 
Columbia 
I gnitor 


Battery 
for all 
radio 

dry cell 
tubes 

1% volts 








 Evereadys Lave 


long-lasting power 


THE long-lasting power of Evereadys 
more than justifies their price. It is 
false economy to buy batteries that may 
be cheaper in first cost, but which are 
much shorter lived. Considering price 
and size, Evereadys are the most 
economical batteries there are, and in 
addition they are most satisfactory. 
Buy Eveready “B” Batteries. To light 
the filaments of all radio dry cell tubes, 
use the famous Eveready Columbia 


Ignitor. 
Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Inc. 


New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ontario 


Radio Batteries 


~they last longer 
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No. 764 
22 '%4-volt 
Med'um 
Vertical 
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Price 
$1.75 
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R. H. L. MENCKEN, in a recent issue 

of the Mercury, quotes the aphorism, 
“Fine art is universal in its appeal,” and then 
adds the truly Menckenesque touch that he 
should like to observe the reaction of a gang 
of northwestern lumber-jacks around the 
Venus di Milo. We caught something of 
Mr. Mencken’s idea the night of the farewell 
Victor concert, while watching the puzzled 
expressions on the faces of Mr. and Mrs. 
Tony Chiesa and the little Chiesas, sitting 
among the bananas and listening to Werren- 
rath’s rendition of “Danny Deever.” They 
loved the “Pal-yatch,” nodded to the lilt of 
“Mandelay,” but “Danny” was a total loss, 
and we fear likewise to a great many more 
listeners. 

Personally, we didn’t like the make-up of 
Mr. Werrenrath’s program, and wish he had 
selected for his first radio appearance one or 
two other lovely things he does so well, such 
as “The Gipsy Trail,” instead of the so- 
called “popular” numbers he sang. 

(It is doubtless very bad taste to look a 
gift-horse in the mouth, and the Victor 
people have provided us with some such 
glorious hours this winter—but one can 
scarcely refrain from commenting upon a 
very funny thing that crept into this concert. 
The waiting millions must have been as 
astonished as was this listener, when the 
gentleman who introduced him informed the 
audience that Mr. Werrenrath was a good 
swimmer! What in Handel, did he think 
that vast company of people, listening pati- 
ently for the golden voice of the popular 
baritone, cared about the artist’s athletic 
prowess? There seems to be some hypnotic 
influence about a microphone that causes the 
sanest people to say the most absurd things. 
No one would ever dream of referring to 
Reinald Werrenrath’s aquatic activities when 
presenting him upon the concert platform, 
so why do it on the air? 

In addition to being a great swimmer, and 
a “fair” baritone, one might add that Mr. 
Werrenrath is the only singer in the United 
States who knows how to _ pronounce 
“Moulmein.” 

ii 2° 


C= cold night in January, the Sophisti- 
cate draped himself over the end of the 
gate-leg table, and regarded the loud-speaker 
with suspicion. 

“I never expected to find you listening to 
a bed-time story,” he commented, and began 
to whistle “What Do We Get From 
Boston ?” 

“But it is not the usual bed-time story, 
and it isn’t from Boston. Listen.” The 
well-medulated voice and perfect English 
would have attracted us had the speaker 
been giving Kansas City quotations on 
yearling lambs. 

“Well, may I ask where, in these 
United States, outside of Harvard, you 
will find that accent? I suppose you will 
tell me it’s Jefferson City.” 
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It isn’t these United 
States. It’s Canada. There is the edu- 
cational value of radio. Can you imagine 
a child listening to perfect English like 
that and not absorbing some of it? And 
can you imagine any normal child not 
listening to what he is telling them? He 
is talking to them as though he liked 
them.’ 

And then we listened, and every Wed- 
nesday night thereafter at seven o’clock 
we tuned in on CNRO, Ottawa. 

It was our introduction to “Uncle 
Dick”—otherwise Mr. Norman R. Cole. 
traveler, speaker, newspaperman, poet and 
specialist extraordinary in all that pertains 


“That’s the point. 


Norman R. Cole, “Uncle Dick” of CNRO, 
ttawa 


to children’s interests and development. 
If you have never chanced upon him, you 
have missed one of radio’s most unique 
features. His work no more resembles 
the “Now-kidlets - I’m-going -to-tell-you-a- 
itty-bitty-story” school of juvenile enter- 
tainers than Renee Chemet’s violin tech- 
nique compares to the acrobatics of a fid- 
dle-scraper down in Arkansas. One might 
recommend a course of intensive listening- 
in on Mr. Cole to many of the people who 
are attempting to do this sort of work in 
this country. 

“Uncle Dick” is an Englishman, as one 
may guess from his accent, and from his 
voice we know he has had many years’ 
experience in public speaking. He is now 
in the Canadian Government Technical 
Service, and his radio work with the chil- 
dren is his hobby and greatest joy. He 
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is a poet and special writer of consider- 
able note in his adopted country, and for 
a number of years conducted a young 
folks’ department on a Montreal news- 
paper. He writes most of the stories and 
poems he repeats for the children, and the 
amazing seriousness and_ responsibility 
with which he regards his work is set 
forth in the following extract from a let- 
ter: 

“I spend hours polishing up the 
details, for nothing sloppy is allowed 
to reach the children, as I realize the 
tremendous influence of the radio. | 
may be making or marring that price- 
less possession—‘character’—and so | 
really work in fear, lest I should harm 
and not bless some unknown, unseen 
little one.” 


Can you think of anyone who is bring- 
ing a finer feeling into this extraordinary 
jumble of radio entertainment than this 
sincere poet from across the border? We 
know a number of parents who refuse to 
have a radio set in the house, simply be- 
cause they do not wish their children to 
absorb the general run of mediocre—if 
not always harmful—matter which pours 
indiscriminately into their young ears. 
This class will welcome the day when 
more purveyors of radio entertainment 
approach their work with the sincerity 
of “Uncle Dick.” 

Mr. Cole began his work at CNRO in 
January, and in the first two months had 
more than one thousand letters from chil- 
dren. They feel he understands them, he 
says, and therein lies his power to help 
and interest them. He is “passionately 
fond of children,” is brimful of ideas for 
developing the child mind and forming 
character by radio talks, and no one with 
his vision and enthusiasm—combined with 
the manner in which he comes over the 
air—can fail of accomplishment. 

Better get the young hopefuls in the 
habit of tuning in on CNRO on Wednes- 
day nights. Even if they don’t absorb a 
great deal_of “Uncle Dick’s” philosophy, 
they will at least hear their mother tongue 
properly spoken for once in their young 
lives. 

A A 


HERE is a studio outfit at WTAM, 

Cleveland, that puts on a three-hour show 
every Saturday night that is worthy of men- 
tion; and while they do read telegrams, the 
announcer contrives to do it in such a way 
that it doesn’t detract from the entertain- 
ment. This organization features a banjo- 
picker, who is not the worst we have heard, 
by any means. 

And there are hundreds of others includ- 
ing the many well known acts appearing 
constantly at the metropolitan studios, which 
space forbids us mentioning. Every day we 
hear queries : 

“Do you know where Fred Fogarty’s sing- 
ing this week?” 
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Power Amplifier 
(Continued from page 38) 

output of a detector tube is fed across 
the choke coil and the voltage drop 
across this reactance charges the coup- 
ling condenser, The charge leaks off 
through the Bradleyohm back to. the 
filament by way of the C-battery which, 
by the way, is only necessary if plate 
voltages over 100 are used. 

This is because this amplifier modu- 
lates downward reducing the plate cur- 
rent from normal with loud signals. 
Consequently this amplifier is much 
more economical to run than other 
kinds with the noted exception of re- 


sistance coupled which operates on a 
basis similar to choke coil amplification. 


ADJUSTMENT 

Set your receiver going and tune in 
a loud signal. Now get a short single 
pair phone cord with tips on each end. 
Connect up a Weston or Pacent plug. 
Plug in the output jack of the detector 
and the input jack on the amplifier. 
Turn on the rheostats of the tubes and 
adjust the Bradleyohm for best quality. 
This amplifier can be used after a de- 
tector and one stage of transformer- 
coupled audio if desired. It will be 
found then, that only one or two stages 
of the choke coil will be necessary to 








ma DO Tt. 
107 South Wabash Avenue 


ilver-Marshall 


EQUIPMENT 
Chicago, IIl. 





one can build and operate. 


Carter 101 
Silver Low 
Silver Low 


ee ed ee | 


The “Kneskeut’’ 
Book lot—25« 


No. 105 Low Loss R. F. 
Coupler, with fixed primary- 
eecon with neutralizing 
tap, and adjustable rotor. 
Range with Silver 301-A con- 
denser, 200 to 500 open 


sup 


Condenser. 





Bradley Recommends 
Silver ‘Knockout’ Parts 


When R. A. Bradley, technical editor of “Wireless Age,” 
designs a receiver he uses “S-M” Parts, for he knows they 
are the ultimate in low loss design. It is enough to say that 
these parts were developed by McMurdo Silver, Assoc., 
I.R.E., and designer of the famous Silver Super and Four- 
Tube Knockout. The same parts used by Mr. Bradley in 
his receivers are responsible for the remarkable operation 
of the Knockout, which will do on a 70-foot aerial all that 
a super will do on a loop. A simplified receiver that any- 
t Mr. Silver’s booklet, “The Four 
Tube Knockout,” describes it in detail and gives valuable 
data on low loss receivers and coil design. 


Parts for the 4-Tube Knockout 


Silver .0005 Low Loss Condensers No. 301 

4” Moulded Dials—Tapered Knob 

Howard 6 1-2 Ohm Rheostat 

Insulated Top Binding Posts.................. ,--Each 
Carter 102A Jack 


Loss 
Hoosick Falls Panel Mountin; 
Thordarson 3 1-2:1 Audio 
On-off Switch 
-00025 Mica Condenser with Leak Clips 
.002 Mica Condenser 


2 Meg Grid 
7x24x3-16 Bakelite Panel, Drilled, 0 
Bus-Bar, Spaghetti, Screws, Nuts, Solder, Lugs, Etc.... 1.00 


- Silver Low Loss Parts 


a | 


No. 205 Low Loss R. F. An- 
tenna coil. A single coil self- 
rting (as in No. 
with antenna tap. Range, 200 
to 550 meters with No. 301-A 


Dealers—Send for the New S-M Catalog 


McMURDO SILVER 
Assoc., I.R.E. 


Designer of the 4-Tube 


Price 25c. Knockout 


s Coupler No. 105 
Antenna Coil No. 205 


“50 


Grained and aved 7.00 


$44.40 


No. 301-A Low Loss Conden- 
ser. Grounded rotor type 
with straight-line curve. a- 
ty range .000009 to .0005. 

or use with No. 105 and No. 
cad coils, 


105) 
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give exceptional volume. The last 
stage is used only on the weakest signal, 
This amplifier is capable of large vol. 
ume, no distortion and great {lexibility, 








Information Desk 














F. R. Reyward—Why did you specify 67 
volts on the plates of the radio-frequency 
tubes in the D-Coil Receiver? 

It so happens that 67 volts proved to be 
the optimum voltage on the original model 
and also on the general run of sets. We 
have found that this varies according to the 
tubes, the set, and its layout. It is recom- 
mended that you start with 22 volts and 
work upward until you have reached the 
point where little advantage is realized for 
a further increase in voltage. 





R. G. Whitney—I find it necessary in 
tuning my receiver, to advance the tickler 
coil to almost 100 degrees in the vicinity 
of KDKiA while I use only 20 or 30 de- 
grees for other stations. 

This effect is noticed on single and three 
circuit tuners to a considerable extent. It is 
due to the absorption by the antenna sys- 
tem at its fundamental of energy from the 
oscillating circuit. When the antenna cir- 
cuit and oscillating circuit are in resonance 
the former puts a load or drain on the grid 
circuit, hindering its ability to oscillate. It 
can be overcome by detuning the antenna 
circuit by inserting a small .00025 mfd, 
fixed condenser in the antenna lead. 





D. A. Wordham—I find that upon con- 
necting the ground to my home constructed 
receiver that it decreases the volume and 
distance which I can obtain without it. Is 
this true of any set? 

No, by no means. It is a certain indication 
that something is wrong. It generally in- 
dicates that the circuit is grounded else- 
where besides the regular ground connec- 
tion and you are probably shorting a por- 
tion of the circuit by putting on the regular 
ground. Trace over your connections care- 
fully and if you are using shielding look 
for a grounded B or A battery, jack or 
binding post. 





F. H. Shelley—Can a neutrodyne be 
adapted or changed in any way to receive 
both the amateurs and broadcasting? 

No, not without seriously interfering with 
the operation of the receiver. Turns can 
be removed from the transformers so that 
it will be possible to tune down to the ama- 
teurs, but the upward limit will not m- 
clude the broadcast waves. Better employ 
a receiver built just to include the amateur 
band and leave the neutrodyne intact. Re 
member a receiver can only do a certain 
number of things well. 





R. B. Dawson—Will I gain anything by 
erecting counterpoise underneath the af- 
tenna and using it instead of a ground oo 
my set? 

Yes, a counterpoise will certainly improve 
reception unless the counterpoise is not wel 
insulated and unless the present ground 38 
exceptionally good. It will sharpen tuning 
and the increase selectivity is, of course, 

| advantageous. 
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he Two dials ~ and ONLY 
two ~ control its easy 





id | positive operation 
na | g oy 
CA Federal owner writes : 


“About six months ago I purchased one of your receivers. Since that time I have 
had no end of pleasure. I have listened to the best music concerts and operas; 
on I have heard President Coolidge, geeeene from several states, the President of 
Cuba and many other notable speakers. I wish to thank you heartily for making 

this pleasure and entertainment possible to me and my family.” 
se- (Name on request) 


ec Choose the Federal model o . ° 
| er te mone oes, Your Federal will give this 
oA] witnnseeree OAME pleasure to you 


beautiful two-tone models, de- ° 
be signed to blend with the decora- b ecause : : ate: 
pes tive schemes of better class 1. Each part is designed, made and 4. All precision parts are enclosed 
| homes: a table type without guaranteed by Federal in sealed container—as insur- 
ith loud speaker—a table type with : ance against dust or injury 

enclosed loud speaker—a com- 2, Each part is matched—for per- The final £ - ¢ 

can plete console with batteries and fect team-work : : e final factory test is tor 
hat loud speaker enclosed, and the tone quality—a big point be- 
na = luxe console for the palatial 3, The set is not limited by tubes yond mere volume, selectivity 
ha pe. —any tubes may be used and distance range. 
nd A permanent top is an added ad- 
Re- ae in re New hee The : FEDERAL TELEPHONE MANUFACTURING CORP. 
. complete set, suspended upon 
ain ball bearings, slides out like a SF) BUFFALO, N. Y. 

drawer for changing tubes, etc. , 

This eliminates the old style lift *\ ; 
by top and leaves a permanent flat f , 
an- surface for flowers or other 
on decorations. 
ove 
well 
j is : 
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Receiver 








By K. M. 
Macllvain 


HERE are two general classes of 

receiver noises, namely, those 

that originate within the receiver 
and its associated circuits and those 
that originate externally and are picked 
up by the receiving antenna. 

The method of procedure in the 
elimination of the former is one which 
involves locating the source and remov- 
bik sy cause. 

he method of procedure in the 
second case is somewhat more involved, 
for, although you may be able to locate 
the source you will probably find that 
it is something over which you have no 
control and will therefore be unable to 


Power Line 


OISES 


Locating and eliminating ex- 
ternal and internal receiver noises 


With the phones plugged in one of 
the output jacks, turn on the tubes and 
proceed the same as you would in nor- 
mal operation, and listen carefully to 
see if you still hear the particular 
noises which you wish to be rid of. If 
you do hear them you can feel satisfied 
that they originate within the receiver 
or its local power supply apparatus. If 
the noises no longer manifest them- 
selves you will know that they either 
originate in the ground lead, the an- 
tenna lead, the antenna itself or some- 
where beyond. 

Depending upon your analysis so 
far, you have either one of two paths 


“A”-battery terminals. A click will be 
heard as the circuit through the battery 
and phones is completed, but, if you 
have made a good connection between 
the phones and battery there should be 
no further noises after that first click, 

Listening in the phones, shake the 
battery gently and with the fingers, 
apply a little pressure to each of the 
terminal lugs on the top of the battery, 
The trouble might be due to the fact 
that one of these lugs was not securely 
welded, if such does happen to be the 
case you will hear clicking sounds in 
the phones as you apply pressure to “he 
defective lug. 


_ 











Power Line 


























Antenna —- --a 


Lead-in 





Roof 


Antenna 





Lead -in-- 



































™~ 


Figure 1—Proper installation of antenna system 


adjacent to parallel power lines 


eliminate the cause. Failing in this 
respect, the next best thing to do is to 
eliminate the effect. 

If you are experiencing undesirable 
noises in the course of reception, the 
logical thing to do is to attack the 
problem systematically rather than 
employ “hit or miss” methods. 

The first thing to do is to determine 
whether your interference is internal 
or external. One way to do this is to 
remove the antenna and ground con- 
nections from their respective binding 
posts and carry the leads to a point 10 
or 15 feet away from the receiver. 
Then connect a short piece of wire be- 
tween the two input binding posts on 
your receiver. (Antenna and ground). 


to follow. You either trace the trouble 
from the antenna-ground binding posts 
in or from the same point, out. We 
will consider the former, first. 

Without changing any connections 
and with the set still “turned on,” start 
looking for loose connections within 
the receiver. Gently shake all external 
battery connections, and listen to see 
if you note the aggravation or cessation 
of your trouble. It is quite possible 
that it is a loose battery connection. 

The trouble might originate in the 
batteries themselves. With this 
thought in mind, disconnect all batter- 
ies from the receiver and proceed to 
test each one separately. 

First, connect the phones across the 


44 


To Receiver_—_>* 
Figure 2—Proper installation of antenna near power lines 
running at right angles 


$<-To Ground 


If you find that the “A”-battery is 
OK, it would be wise to test each one 
of the “B”-batteries im a similar man- 
ner. It is also important to make sure 
that the “B”-batteries are not in a run 
down condition. ; 

If you want quiet receiver operation 
I would advise you not to use a 225 
volt “B”-battery that has dropped to 
17 volts nor a 45 volt battery that has 
dropped to 34 volts. 

One or more of the tubes in your 
receiver may be the source of undesit- 
able noises and one way to determine if 
this is the case is by a process of su 
stitution. Take a tube that you know 
to be OK, and substitute it for each one 

(Turn to page 56) 
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Now That You Get 
“Distance”—How 
About Quality? 


The DAVEN 
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SUPER AMPLIFIER 


To the Home Set Builder the Daven Resistance 
Coupled Amplifier will be found the most ideal. 
It simplifies the construction of his receiver, 
which, when completed, will reproduce the 
broadcasted concerts with a faithfulness not 
obtainable with any other method of ampli- 


VUE IIIIIY 


DAVEN RESIST- 
ANCE COUPLED 
KITS can be obtained 
in 3 or 4 stages. Com- 
plete instructions are 
enclosed with each kit 
so that the novice will 
have no difficulty in 
constructing his own 
amplifier. 


fication. 


Price 25c. 


postpaid for 35c. 


VIII III, 


AV A\D | 


Let your next amplifier be Resistance Coupled 
for this is the only method of audio amplifica- 
tion whereby high and low tones are amplified 
alike, therefore distortionless. 
Obtain from your Dealer, the “Resistor 
Manual,” our complete handbook on 
Resistance Coupled Amplification. 
If your Dealer cannot 
supply you, we will send one direct, 


Fhe Sine oA Mecit 


“Resistor Specialists” 
NEWARK.N. J. 
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THE ARISTOCRAT OF AMPLIFIERS 
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Balancing Systems 
(Continued from page 31) 
difficulty of installing an underground 
antenna is that because of the separa- 
tion and difference in form between the 
antennae, the static force of one an- 
tenna might not be an exact counter- 
part of the static force in the other an- 
tenna so they would not balance ex- 
actly. (See figure 4 in which one force 
Snot of the same form as the other.) 
In actual practice the Taylor system 
Works quite well though only at a con- 
siderable sacrifice of signal strength. It 


can be improved considerably if, as in 
the author’s system, advantage is taken 
of directional properties. 


THE ‘REPEATING TuBE’ Device 

One other static eliminator or anti- 
static device deserves mention not be- 
cause it is successful, but because it has 
been described in a popular magazine 
as being very effective despite the fact 
that its operation as a static eliminator 
is theoretically impossible. The writer 
has conducted tests with this system 
and found it to be useless in prac- 
tice. An explanation of the reason 
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of its inoperation may be of interest. 

The inventor employs a circuit sim- 
ilar to figure 8. Coils 1 and 2 are ar- 
ranged to induce equal and opposite 
forces in the secondary, the resultant 
of course is zero. 


If the force from 1 is eliminated the 
force from 2 will act upon the receiver, 
and vice versa. The force from 1 or 2 
may be eliminated by balancing 
against either another force of equal 
and opposite value. Thus if the coil 
3 introduces a force equal and opposite 

(Turn to page 47) 














Appliances and Devices 











Battery Clips 
HE Valley Electric Co. of Saint Louis, 
Mo., has just perfected a battery clip 
known as the Valley Clip, which has pos.- 
tive grip and is acid resisting. The action 
of the jaws is such that it prevents side 
bend, the two jaws working on a hinge. 
All parts of the clip are electroplated with 
an acid resisting metal. This process pene- 


trates the clip itself and for this reason 
resists corrosion better than other types of 
battery clips. The coil spring is very strong 
and the teeth hold tightly and make a per- 
fect electrical contact. Attaching battery 
leads to the Valley Clip is very easy. An 
oval head screw is provided for securing the 
lead wire to the clip, then lugs hold the 
insulation after the wire is attached to pre- 
vent frayed insulation. 





Mica Fixed Condensers 


ANGAMO ELECTRIC CO. of Spring- 

field, Illinois, whose electric meters are 
knewn all over the world, have added to 
their line of radio products a Mica Fixed 
Radio Condenser that is guaranteed to be 
accurate within 10 per cent. of the marked 
capacity and to sustain its original accur- 
acy under all conditions. 

The manufacturers report that in labora- 
tory tests these condensers have been boiled 
for hours and then frozen in ice without 
affecting their accuracy. Their accuracy is 
likewise not affected by the heat or acid used 
in soldering. 


In all circuits these condensers show up 
to the very best advantage because of their 
high degree of accuracy. It is coming to be 
realized more and more that accuracy in a 
fixed condenser is highly important and that 
reason influenced the Sangamo Company, 
with their wide reputation for accurate 
manufacturing, to undertake the manufac- 
ture of these condensers. It is one of a line 
of radio products that will be put out under 
the mark “Sangamo Accurate Radio Parts.” 

The new condenser is completely sealed 
in a smooth brown bakelite case which makes 
1t impervious to atmospheric changes, in- 
cluding the salt air of the seashore, which 
plays havoc with poorly made condensers. 
It presents a very neat appearance, which 
adds to the dressiness of careful workman- 
ship in the set. 

They are made in all standard capacities, 
and are also supplied with grid-leak clips at 
a slight increase in price. 


New Tuning Unit 

7 HE five-tube receiver, consisting of two 

stages of self-balanced tuned radio fre- 
quency, a detector and two stages of audio 
amplification, is a combination that is both 
sensitive and selective. ‘It does not squeal! 
or radiate. Three units that constitute the 
main elements in this receiver are supplied 
by the New York Coil Co. They consist of 


a special low loss grounded-rotor ‘“Se- 
lector” condenser, having a capacity of 
.00035 (17 plates), on which is mounted a 
special low loss coil, wound on a genuine 
bakelite tube, assuring much more perma- 
nent construction and reliability than the 
flimsy constructed so-called self-supported 
coil. These coils are wound with double 
silk covered wire. The number of turns, 
size, shape and relation of primary and 
secondary all combine to bring about the 
self-balancing feature, entirely eliminating 
the use of potentiometer, neutralizing con- 
densers and similar devices. 





Super Speaker Highboy 

N THE “Super Speaker Highboy” the 

Jewett Radio and Phonograph Co. pre- 
sents a new ideal in the housing of radio. 
The Highboy is a handsome, graceful cab- 
inet, self-supporting and with amp!e room 
to contain your radio receiver, its bat- 
teries, storage or dry, and all connecting 
wires. The Highboy also contains as a built- 
in part the famous Jewett Superspeaker. 
It therefore becomes a complete radio unit, 
transforming your radio equipment from a 
group of separate and more or less unsightly 


units into a single piece of fine {furniture 
The Superspeaker Highboy can be obtained 
in African mahogany or in American wal- 
nut. 


Toroidal Radio Frequency 
Transformer 


HIS new coil, manufactured by the 
Re:chman Company, is radically differ- 
ent from what we expect in a transformer. 
Used as a coupler in any kind of a radio 
receiving circuit, it will improve the circuit 


and it is a decided advance in the science 
of radio reception. The coil is the result 
of lengthy laboratory work. The mechani- 
cal field is entirely confined and the coil 
itself will not pick up any stray signals— 
only the desired energy brought in through 
the antenna system. Its staggered winding 
greatly reduces its distributed capacity and 
it is extremely low in its losses. 





Kellogg Symphony Reproducer 
HE principle of this new reproducer is 
two-fold. The contour of the horn it- 

self is one of the features. But the mag- 

netic unit of the reproducer is the secret 


wherein it excels. This unit is adjustable 
to ‘any set, gauged upon the “output require- 
ments” of that particular set. The improved 
results are instantly noticeable. 

The Symphony is shaped acoustically cor- 
rect, and it is made of neutral material 
which neither accentuates the sound waves 
by vibration, nor absorbs or dulls them. 
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Balancing Systems 

(Continued from page 45) 
to that from 2, the latter force will be 
eliminated and the force from 1 will 
affect the receiver. If the force from 
3 is not quite equal to 2, the latter will 
not be eliminated entirely ; that is, some 
portion of 2 will remain. But this por- 
tion of 2 will not now be equal to the 
force from coil 1, consequently they 
will not balance and the resultant of 
these two will act upon the secondary. 
Now the force in the antenna at any 
instant is the algebraic sum of the sig- 
nal and static forces. This can be rep- 
resented graphically in figure 9. Here 
SL is the signal force, ST the force re- 
sulting from a pulse of static, and TT 


signal force only will be present in coil 
3. Asa matter of fact the force in coil 
3 will be a more or less exact duplicate 
of the force in the antenna and the 
force present in coils 1 and 2. Conse- 
quently the explanation given above 
will not hold true because there it was 
assumed that only signal force was 
present in coil 3. Instead the action 
will be like this: 

When the coupling between 3 and 2 
is properly adjusted the force from 3 
which is TT or static plus signal will 
exactly oppose the force TT in2. Asa 
result the forces of 3 and 2 will balance 
out and only the force of 1 will act 
upon the receiver. 

But as the force in 1 is TT or signal 
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plus static, the static will not be elimin- 

ated ; not even diminished from its an- 

tenna ratio. The effective forces of 

signal and static in the receiver will be 

the same as if the coil 1 alone were 

present and coupled to the secondary. 
THE MEAGHER SYSTEM 

We make these criticisms only be- 
cause we have developed a solution for 
the problems of defects set up in each 
of these devices. 

Our system for a static eliminator is 
shown in figure 12. Here two loops 
are used. One is set with its plane of 
winding at right angles to the direction 
of the desired transmitting station: It 
therefore picks up a minimum amount 
of signal energy. The other loop, pre- 





the algegraic sum of SL and ST. TT 
is the form of the energy present in 
the antenna. 

The total antenna force may be 
broken up and arranged, as in figures 
5, 6 and 7, to induce equal and opposite 
forces upon the secondary so the re- 
ceiver will not be affected. Now if, as 
in figure 8, we can disturb or upset this 
balance with another force from 3, 
several things can happen depending 
upon the form of the force from 3. 

If the form of the force from 3 is 
the same as the signal force SL (or the 
signal force component of the total 
force TT) in 2, it will, when opposed 
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signal plus static force in coil 2. SL 
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and ST of course is the static force. 

Now in coil 2 there is present only 
ST while in coil 1 there is present ST 
plus SL or ST in 1 and ST in 2 are 
equal and opposite so they balance each 
other and only SL, the signal, remains. 

This sounds very good thus far, but 
unfortunately the inventor has slipped 
up on one little detail that renders his 
device useless. 

The inventor specifies that the signal 
energy in coil 3 is to be secured in the 
Manner shown in figure 11. Here a 
vacuum tube amplifier, termed a re- 
peater, is coupled to the antenna so that 
areplica of the antenna energy is pres- 
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ferable of the same size and shape as 
the first, is to be set with its plane of 
winding either parallel or at some angle 
less than 90 degrees to the plane of di- 
rection of the desired transmitting sta- 
tion: It therefore picks up a maximum 
amount of signal energy. But both 
loops being situated close to each 
other and, if necessary, with their 
planes of windings at some angle less 
than 90 degrees to each other, will pick 
up static force almost equally well. 
When the forces from both loops are 
praperly coupled to the secondary or 
receiving set, the static energy will be 
balanced out but there will be nothing 
or very little to oppose the signal force 
in the loop which is not at right angles 


to the transmitting station. This signal 
force, minus static, will predominate 
and act upon the receiver. 

Because the loops may be placed 
clese to each other and because they 
may have the same dimensions and 
other characteristics, the static form in 
one loop, as well as the signal forms, 
should be an almost exact duplicate of 
the static force in the other loop. This 
means they will balance out perfectly. 

Analysis shows that directional 
pulses of either static or signal forces 
will affect the receiver only from an arc 
of about 20 degrees; that is, if there is 
such a thing as sharply directional 
static it will, for a given setting of the 
loops, cause an excess of static in one 
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loop only when it is coming from qa 
direction limited to less than 20 of the 
possible 360 degrees. This is an elim. 
ination of about 95-per cent. If the 
directional static ‘is also steady in dj- 
rection, this percentage can be in- 
creased: to almost 100 by suitable 
manipulation of the loops. 

In operation if the loops are fixed 
relative to each other at some angle less 
than 90 degrees, a desired station will 
be heard only when the static-pick-up- 
loop is within about 5 degrees of its 
proper right angle (to the plane of di- 
rection of the transmitter) position. In 
other words the double loop system is 
also of value for eliminating interfer- 
ence from stations that are separated by 


! some arc greater than 10 degrees; the 


receiver location as axis. 

There are numerous possible ar- 
rangements of the loops and of course 
other types of directional antennae may 
be used provided, however, that the 
static in each has practically the same 
form. 

One of the simplest modifications is 
shown in figure 13. Here the loops are 
connected in parallel so their forces op- 
pose. The static forces being prac- 
tically equal, will balance out and the 
signal force in the one loop will pre- 
dominate and act upon the receiver. 

It is necessary in using the loops to 
overcome the capacitive antenna pick- 
up effect of the loops by making the 
capacity from one side of the loop to 
ground equal to the capacity of the 
other side to ground. 

This may be done with a compensat- 
ing or balancing condenser as shown 
in figure 14. Here RC represents the 
residual capacitance coupling between 
the set and the ground. This capacity 
is generally greatest on the filament 
side because of the size and position of 
the filament and plate batteries. 


To balance RC a compensating con- 


denser CC is connected from the grid 
to ground. CC must be adjusted equal 
to RC. When this condition is attained 
there will be no difference in signal 
strength when the loop is revolved 180 
degrees from a given setting.» This is 
because the capacitive pick-up or an- 
tenna effect of the loop is eliminated; 
this energy cannot then aid or oppose 
the energy picked up by the loop proper 
as its phase is reversed in moving the 
loop 180 degrees. That is when the 
capacity to ground is not balanced, a 
certain amount of energy is picked up 
that remains constant in phase no mat- 


| ter how the loop is rotated. This energy 


will aid the energy picked up by the 
loop when the phases are alike and will 


| oppose the energy when the phases are 
| not alike. 


If the loops are close together the 
shielding and inductive effects of one 
loop upon the other will balance out in 
most cases. 
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cycles apart it is readily possible for 
two stations to drift so close together 
that they are on practically the same 
frequency, which causes interference 
in all regions where both stations can 
be heard. The situation today, there- 
fore, is that many more stations exist 
than can be accommodated without in- 
terference under any scheme which 
could be proposed, and the degree of 
interference which exists is very seri- 
ous. It is found by field observations 
that in practically every part of the 
country approximately 50 per cent. of 
the stations which can be heard in that 
section cannot be listened to enjoyably 
and therefore do not give service, be- 
cause of interference from other sta- 


tions on practically the same frequency. 
It has been the hope of those interested 
in the healthy growth of broadcasting 
that many of the present broadcasting 
stations would be discontinued, and that 
only the better class of stations would 
continue, so that a separate channel 
might be given to each such station to 
the total number of 70 or 80 stations: 
This has not come about up to the 
present time, and, as stated before, the 
present situation of interference be- 
tween stations is very serious. 
Everyone is familiar with the gen- 
eral nature of broadcast service and the 
sort of programs and events which are 
covered by broadcasting. It should be 
appreciated that the activities of the 
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modern broadcasting station are not 
confined to performances in its studios 
but that it often broadcasts events tak. 
ing place anywhere in the same city 
or often in far distant cities. Chis, of 
course, adds to the usefulness of broad- 
casting service enormously, |ut also 
adds to the complexity and difficulty 
of the technical requirements. Wire 
telephony for the transmission of 
speech communication requires a cer- 
tain degree of faithfulness of transmis- 
sion which is not as high as that re 
quired for broadcasting. A telephone 
line can be made as good as it is de- 
sired to have it, but the cost of high 
quality is such that it is not economical 
to provide a higher quality of trans- 
mission than is necessary to meet the 
demands of the service. Therefore, 
while the wire telephone network of the 
country has been arranged to give the 
quality consistent with economical op- 
eration, broadcasting wire networks re- 
quire better transmission than does 
ordinary wire telephony and _ special 
broadcasting networks have been ar- 
ranged. By means of such networks 
it is possible to cover a large part of 
the country simultaneously through 
several stations, and this possibility of 
broadcasting is bound to grow in use- 
fulness. 

The transmitting apparatus used in 
broadcasting stations has been improved 
greatly since broadcasting began. A 
broadcast transmitting station may be 
considered to have four parts, the wire 
network used for connection of the 
station to the source of the program, 
the audio frequency apparatus includ- 
ing the “pick-up” or microphone de- 
vice, the radio frequency apparatus, 
and the antenna system. The first of 
these has already been mentioned, that 
is, the wire network, and its importance 
is enlarging the field of usefulness and 
variety of program of the station indi- 
cated. The audio frequency part of 
the transmitter is largely responsible 
for the “quality” of transmission from 
a station, and a great deal of research 
work is being ,carried on in the effort 
to improve this part of the system. 
To appreciate this problem, one must 
understand that we are attempting to 
duplicate exactly the transmitters and 
receivers which nature has given us, 
that is, our voices and ears. The hu- 
man voice, and the musical instru- 
ments which we have invented to fit 
our senses, cover a tremendous range 
of tonal pitch, or frequency. This 
range is, approximately, from 30 to 
10,000 cycles per second. The funda- 
mental tones of a bass voice, and the 
low notes of an organ, are at one end 
of this scale, and the overtones of the 
voice and various instruments reach 
the other end. If the lower frequen- 
cies are not correctly picked up and 
transmitted, the piano sounds “tinny,” 
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the baritone voice becomes a tenor, and 
the speaking voice, while quite intelli- 
gible, sounds thin and unnatural. On 
the other hand, if the higher frequen- 
cies are not transmitted, the violin 
sounds like a flute, orchestras give a 
jumbled and incomplete impression, 
and the voice, particularly if feminine, 
sounds muffled and indistinct. 


In addition to frequency range, there 
is another characteristic of sound 
transmission which is important. The 
ear is capable of hearing and evaluat- 
ing an extremely great range of loud- 
ness of sounds. One can hear and un- 
derstand a faint whisper and also an 
almost deafening shout. It is not easy 
to obtain devices for the conversion 
and amplification of sound power to 
electrical power of the necessary mag- 
nitude, which will reproduce all of the 
original tones and also preserve their 
relative loudness. It is interesting to 
note that the power of the human voice, 
in loud speech or song, is about one 
one-hundredth of one-millionth of one 
watt. Since the power of the average 
broadcasting station is about 500 watts, 
the amplification of power by the sta- 
tion from the original sound to the an- 
tenna power is about fifty billion times! 


The solution of these problems at 
present is in the development of high 
grade microphones and high quality 
vacuum tube amplifiers. Microphones 
used for broadcasting have many fea- 
tures not found in the ordinary ones 
used for wire telephony, and several 
new and special types have been de- 
veloped for this use. The design of 
the amplifiers which amplify the 
microphone output up to values high 
enough to modulate the radio fre- 
quency power tubes has to be carried 
out with the best technique in many de- 
tails. This part of the system has most 
effect in determining the quality of the 
signals sent out by the station, and it 
is in this part that many broadcasting 
stations of today are, unfortunately, 
more or less deficient. The best sta- 
tions of today are highly developed in 
this respect, but there is still room for 
improvement, particularly in micro- 
phones, and much work is being done 
which should improve the stations of 
the future. 


The radio frequency part of the 
transmitting station, and the antenna 
system, are determined largely by the 
value of the power which the station 
is to radiate. In this respect, broad- 
cast stations have been unfortunate in 
having had too much influence from 
the design of transmitters used in other 
radio services under totally different 
conditions and requirements. The radio 
telegraph transmitters in use before 
the time of broadcasting used powers 
of one-half to one kilowatt for marine 
service, which was the largest and most 
important service in operation. When 
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the need for broadcast transmitters 
arose it was natural to provide trans- 
mitters of the same power, in lieu of 
definitely known requirements for any- 
thing different, and this was done. It 
is apparent now, however, that this was 
a mistake, and that much higher powers 
should be used for good broadcasting 
stations. This is true because broad- 
casting differs from communication 
traffic in one respect which depends 
solely upon power. In communication 
service a very considerable amount of 
interference noise from other stations, 
from “static,” and from electrical dis- 
turbances of various man-made sources 
can be tolerated. Also, such stations 


can usually be located where condi- 
tions are favorable. In broadcast re- 
ception even a slight degree of inter- 
fering noise from any of these sources 
reduces the value of the reception con- 
siderably. In other words, good broad- 
cast service requires that the ratio of 
strength of the desired signal to the 
strength of interfering noises on the 
same wave length shall be large. Good 
service is often defined quantitatively 
at present as that where interfering 
noise—or background noise—is no 
louder relative to the signal than the 
phonograph needle scratch is to phono- 
graph reproduced sounds. It is im- 
portant to note that this factor is al- 





~ 











For Natural Reproduction . 


Even a genius cannot draw flawless music from 
an untuned violin. Just so—even the best radio 
receiver cannot reproduce clear, natural music 
if it is not sharply tuned. 

Every detail of Accuratune Micrometer Con- 
trols is designed for extremely close, precise 


(1) Frietion Cluteh 
—the heart of Accu- 
ratune Controls. Au- 
tomatically locks gear 
train for coarse ad- tuning . . 
justment and throws 

train into operation 
for fine adjustment. 


(2) Long center bush- 
ing gives maximum 
shaft-bearing surface 
and prevents all wob- 
ble, 


volume. 


REGISTERED 


{ . with perfect ease! 
are simpler to handle—DX stations can be 
tuned-in easier—locals much clearer with more Office: 


Accuratune Micrometer Controls may be ap- 
plied instantly to any condenser shaft and re- 
place ordinary dials without set alterations. 
At your dealers, otherwise send price ($3.50) 
and you will be supplied postpaid. 

Write for descriptive folder. 


Mydar Radio Company, 9-A Campbell St., Newark, N. J. 


CCURATUNE 


(3) New gear mesh 
assures perfect 
alignment of the new 


Sensitive sets brass gear train. 


European Branch 
Gaston E. Mar- 
baix 


27 Anning St., 
London, E. C. 2. 








U.S. PAT. OFF. 
METER CONTROLS 











“Quality Goods for Quality Readers” 





June, 1925 


most entirely independent of the qual- 
ity of the receiver used—it is the ratio 
of signal strength to noise strength 
which must be large to permit good 
service. 

The good service range of broadcast. 
ing stations having one-half kilowatt 
power, as most of the present clay sta- 
tions do, is approximately twenty-five 
miles, considering year-round condi- 
tions. Such stations often can be 
heard over hundreds of miles, and 
sometimes thousands of miles, but the 
dependable service range must be de- 
fined as that over which good clean sig- 
nals can be had at any time of day, 
night, or year. Since such a range of 
transmission means that stations can 
cover only a very small area each, it 
has come about that broadcast listeners 
are compelled to try to receive at 
greater distances, and of course obtain 
weak signals. It is therefore very de- 
sirable to increase the strength of sig- 
nals which are given to listeners at 
reasonable distances from the stations, 
and the only way in which this can be 
accomplished is by increased power at 
the transmitting station. This move- 
ment has begun, and there are now in 
operation in this country, or shortly 
will be, nearly twenty-five stations hav- 
ing power of five kilowatts. This will 
afford considerable improvement over 
present conditions, but the*final devel- 
opment will undoubtedly be the use of 
still higher powers, so that receivers 
even ,at ‘distances of perhaps 200 or 
300 miles, may be supplied with sig- 
nals strong enough to dominate static 
and all the man-made electrical disturb- 
ances such as elevator motors, trolley 
cars, etc., which exist and must con- 
tinue to exist. Such stations should 
be located a sufficient distance from 
centers of population, so that persons 
in those centers will be able to receive 
from other stations when they desire, 
but this can, of course, be done readily 
and without any disadvantage. 


Radio Rose 
(Continued from page 37) 
comes the most marvelous of all dollies, 
“Radio Rose.” 

Rose, as many have seen from her 
pictures is a very good-looking young 
lady much after the style of her own 
creator, boasting blonde hair, brown 
eyes and pink cheeks. Front view she 
is a very proper young person, but part 
her dress at the back and behold! we 
have a radio control board. Lay your 
ear against her little chest and instead 
of a heart you will find a loud speaker. 
That is how it comes about that “Radio 
Rose” can receive and broadcast, both 
as she is doing in her picture. Her 
skull is a loud speaking unit. carefully 
packed in cotton-wool, so that she can- 
not get a cold in her head when oper- 
ated outdoors in winter. When she sits 
in front of a microphone she can send 
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back on the air exactly what she has 
taken out of it; but marvelous female 
as she is she never says any more than 
she is told. “Radio Rose” will not 
however, be the last doll invented by 
Miss Henry, for she will soon have a 
successor known as Pinette whose 
unique feature will be that she will not 

sess just an ordinary doll’s face but 
will be an exact replica of a real live 
baby. 
Miss Henry has a most peculiar 
power of visualization. She is neither 
a scientist nor an engineer. According 
to her own statement she cannot claim 
credit for her inventions; they just 
come to her. For instance, at a radio 
exhibition at the Grand Central Palace 
to which she was invited as a guest of 
honor, she was walking around with a 
radio bulb in her hand with the con- 
viction that she was going to invent 
something connected with radio. She 
did not know what it was, but around 
that bulb grew “Radio Rose.” It is in 
this strange manner that all her inven- 
tions are developed. Not, she insists, 
that she is in any way a clairvoyant or 
a mystic; merely she has this remark- 
able power of visualization. 

One of Miss Henry’s favorite pas- 
times is the writing of essays. She has 
published a volume entitled “Silent 
Chords.” Each essay is meant to strike 
achord in your heart which may have 
been silent for years. So there you 
have her, energetic, optimistic, not at 
all conceited, devoted to her mother, 
who is as blonde and young looking as 
she is, crazy about her gray and white 
cat, Chickadee, and of the type who 
will always remain young because of 
ind constant interest in new and daring 
ideas. 





Portable Short Wave 
Transmitter 
f (Continued from page 27) 

driver, can assemble and raise this pole 
in about three minutes. The pole is 
33 feet in length, weighs about 175 
pounds and, in position, its bottom end 
is two feet above the ground. The 
counterpoise used is of the crowfoot 
type. It consists of heavily insulated 
flexible cable, spread out on the ground 
ina fan shape under the rear of the 
truck. The antenna tuning inductance 
and antenna ammeter are mounted in- 
side the rear of the truck, to make them 
easily accessible to the operator for 
tuning this system and to keep them 
where inquisitive bystanders cannot 
touch them and receive a serious burn. 
When not in use, the counterpoise is 
tolled up and stowed away inside the 
truck. 

_ An announcer’s microphone, with 
its accompanying speech amplifiers, are 
mounted in the truck for test purposes. 
When relaying a program, however, 
the microphone and amplifier in the 
Place where the program is being 
picked up are connected to the trans- 
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mitter by means of a flexible shielded 
lead. 

All this equipment is mounted in ap 
especially built truck body five feg 
wide, nine feet long and six feet high 
inside, solidly built to withstand the 
jar and movement of the truck jp 
motion. It was found necessary to 
support all the equipment in the truck 
on thick cushions of felt, so that the 
jar of traveling would not injure the 
transmitting tubes and metering equip- 
ment. 

I have mentioned this set as a relay 
transmitter and it may be of interest 
to know just how it is operated in the 
process of broadcasting a program. 


| The truck is taken to the spot from 


which it is desired to broadcast and 
here the power lead is run in and at- 
tached to the city power mains, the 
antenna and counterpoise are erected 
and the microphone or speech lead is 
run into the building or the platform. 
The set is now ready for operation, this 
preparation taking about fifteen min- 
utes. The program is now put on the 
air on 53 meters. At KDKA a special 
short wave receiver is used to receive 
the signal, which is then amplified and 
put into the regular transmitter at 
KDKA and broadcast on 309 meters. 

During the time that this short wave 
transmitter was in the stage of develop- 
ment and test, some very interesting 
data was obtained. The set was de- 
signed so that a range of wavelengths 
could be tried out, and tests were made 
on both 33 and 70 meters, besides the 
regular 53-meter wave. Short waves, 
though capable of greater attenuation 
than longer waves, are more easily ab- 
sorbed by objects near the transmitter. 
It is thought that steel in the structure 
of the buildings forms a circuit nearly 
in tune with the transmitted wave. 
This tuned circuit absorbs the energy 
from the transmitter. At one place, 
where the set was tried out, the tin 
gutter pipe system on a nearby build- 
ing seemed to affect the set, and to ob- 
tain good operation, it was necessary 
to move the truck some distance away. 
At another place the truck was placed 
in the courtyard of a large church, 
with the church structure surrounding 
the truck on two sides and standing be- 
tween the truck and the receiver at 
KDKA. It was necessary to move the 
truck to the other side of the church 
and some distance from it to get suit- 
able operation. 





For the Love of Mike 


(Continued from page 11) 


feverishly tune in on something of 
nothing, take on a far away, rapt eXx- 
pression and listen to most anything— 
or nothing at all. A Maxim silencer 
couldn’t be more effective. The family 
argument goes on in an undertone, of 
ceases, newspapers are manipulated 
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carefully, and magazine pages are 
quietly turned. A lapse on the part of 
any member may be brought up short 
by a lifted hand denoting “hark,” a 
frown registering annoyance, or a per- 
emptory “shush.” And I believe that 
I am safe in saying that this is the one 
and only time you can shush the family 
and “get away” with it. 

This same radio receiver is very 
often a hostess’ life saver. When some 
chronic bore drops in for a conversa- 
tionally hopeless visit, at the end of say 
fifteen minutes she may, with pro- 
priety, blithely trip over to the radio 
and the day is saved. Or when a party 
is in full swing and it happens that two 
constitutionally and temperamentally 
opposed guests land at the same table, 
a little timely jazz from Chicago may 
offset most anything that might other- 
wise occur. That same Chicago jazz 
may furnish free music to those few 
restless guests who forever want to 
dance—their enthusiasm always being 
in inverse ratio to the size of the 
apartment in which they are being 
entertained. 

Dinner music from a local hotel, 
wafted into a newlywed’s dining-room, 
may keep the attention from the 
scorched potatoes or cause hubby to 
forget to urge a third dish of exhausted 
ice cream on the man he brought home, 
unannounced, to dinner. 

“Mike” is leading Dan Cupid a 
merry chase these days. Just think of 
the soulful tenors he is introducing to 
susceptible listening maids, the heart 
stirring violinists he casts to the four 
winds, the romantic heroes he sends out 
upon the ether waves to unknown ports 
—not to mention those Gamby and 
Doug matches he makes right in his 
studios. 

Given time, radio should do much to 
curb divorce by keeping the combatants 
at home and out of mischief. And as 
soon as radio-photography reaches the 
state of perfection when one can see 
the chorus as well as hear the music 
from The Follies, “until death do us 
part” will be in much wider use than 
it is today. 

There are many other services that 
the radio performs, I- have elaborated 
on only a few. We must not forget 
that it is the invalid’s stage, the con- 
valescent’s tonic, the blind’s light, the 
shut-in’s window, and everyone’s 
broader education. 

Each individual has his or her own 
ideas for improving its service. The 
housewives would welcome more day- 
time broadcasting to speed their mend- 
ing, dusting and the like, the diligent 
readers would revel in added book re- 
views, the flappers in still more jazz 
and beauty hints, the “tired business 
man” in even lighter entertainments, 
and so on. 

So much is in the air for the tuning, 
and still more would be there for the 
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Thorough Training Essential 
for Success 


Only skilled men can suc- 
ceed in radio. But with the 
course of instruction offer- 
ed by the Radio Institute 
of America, success depends 
only on your own applica- 
tion to study. Have you 
perseverence? Can you 
stick? Then follow the foot- 
steps of 7,000 successful 
Radio Institute graduates. 


Study Radio In Spare Time 


Even though employed at 
present you can qualify for 
your U.S. Government 
Commercial Radio License 
in a few months of study 
in your home. Because 
Radio Institute is conduct- 
ed by the Radio Corpora- 
tion of America, you are as- 
sured of a thorough course 
that embraces every phase 
of modern radio. Mail the 
coupon now for more infor- 
mation about our special 
Home Study Course. 


Radio Institute of America 
(formerly Marconi Institute) 
Established in 1909 
326 Broadway New York City 


CUT HERE 

Radio Institute of America 
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asking, that we can’t hope to catch it 
all, neither can we afford to miss too 
much of it. If we would just put what 
we want and what we need on a fifty- 
fifty basis we would go a long way 
toward making the most of our oppor- 
tunities. 

Little mechanical “Mike” is a true 
benefactor for he gives absolutely all 
that he gets, and there are precious few 
of us humans who operate on even a 
small percentage of that basis. 

When “Mike” takes the air the 
whole world’s atune. Interference 
after all, is only the raucous swan song 
of some ethereal joykiller going steadily 
down to defeat before the rapid march 
of science. 





Receiver Noises 
(Continued from page 44) 
of the tubes in your set, in turn, noting 
whether there is any decrease in noise. 

If the source of trouble is found to 
be outside of the receiver the first 
thing to do is to go over the ground 
lead, making sure that the lead is not 
broken and that the connection to 
ground is a good one. 

Look the antenna lead-in over care- 
fully. In most instances the lead-in 
wire is of the rubber covered type and 
although the wire may look OK, to all 
outward appearances, still, there may 
be a break in the wire somewhere with- 
in this covering and the two ends may 
be rubbing together thus causing un- 
desirable receiver noises. 

The connection between the lead-in 
wire and the antenna should be well 
soldered, as otherwise, when corrosion 
occurs, the result is liable to be a poor 
electrical connection with subsequent 
undesirable noises in the receiver out- 
put circuit. 

One cause of interference, external 
to your installation, may be due to the 
proximity of power lines which are 
supplying 60-cycle alternating current 
power to your neighborhood. The 
current flowing through these wires 
sets up an appreciable field which 
spreads out from the power lines in a 
direction at right angles to the direction 
of the lines. 

If your antenna is anywhere near 
parallel to these power lines, the field 
from them will loop through your an- 
tenna system, inducing emf’s which 
will produce an alternating current in 
your antenna. ground circuit of the 
same frequency as the current flowing 
in the power lines and the value of this 
induced current will depend upon the 
strength of the field set up by the 
power lines and the degree of coupling 
between them and the antenna. 

It being impossible to eliminate the 
cause, the logical thing to do is elimi- 
nate the effect and that is done quite 
easily by reducing the degree of coup- 
ling between the antenna and the 
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wer lines. This is done by relocat- 

your antenna at right angles to the 
ines as shown in figure 1. 

An extreme case of this sort is 
shown in figure 2 where there are 
power lines running at right angles to 
each other and one way to minimize 
their effect is to put up a two-wire an- 
tenna in the direction shown in figure 
2, the two wires of the antenna being 
inslated from each other. 

Connect the wire farthest from the 
source of interference to your receiver 
and ground the near wire. The posi- 
tion of the antenna thus constructed 
serves to minimize the coupling be- 
tween the interfering field and the an- 
tenna and the grounded wire serves as 
ashield for the antenna. 

Faulty insulators on power line in- 
sallations have been known to cause 
very serious intermittent interference. 
It is quite difficult to detect interfer- 
ence of this sort during the daytime, 
by eye, but at night, especially during 
damp rainy weather, the faulty insu- 
lator may be seen to have an electric 
discharge taking place over its surface 
or from sharp points thereon. 

There is one thing that can be done 
immediately in this case and that is to 
notify the power company of the 
trouble and its location. This is sure 
to produce action, as the power com- 
panies are only too glad to co-operate 
to the fullest extent in all cases where 
their lines are causing interference to 
radio listeners-in. 

If you are not lucky enough to locate 
the faulty section of the power line and 
therefore cannot proceed to eliminate 
the cause you will have to be content 
to eliminate the effect. 

This interference may be of radio- 
frequency and if such is the case it will 
tune to one particular point. You can 
determine what the frequency is in this 
case by noting what broadcast stations 
tune at or near the same point. With 
this data at hand connect a condenser 
across a coil, the values of the conden- 
set and coil being such that the com- 
bination will tune to the undesirable 
frequency, then insert the combination 
i series in the antenna lead-in. When 
this trap is tuned to the interfering 
frequency, the latter will be eliminated. 

It this type of interference is of 
audio-frequency, a couple of stages of 
tadio-frequency amplification ahead of 
the detector should solve the problem. 

If the elimination is not complete, 
connect a high resistance across the 
antenna-ground binding posts of such 
a value that it will offer a lower re- 
sistance to the passage of audio-fre- 
quency currents than the input circuit 
of the receiver. 

This last case only applies in the case 
of receiving sets having a tuned input 
circuit. In operation, the primary cir- 
cuit is tuned to some radio-frequency 
and will therefore be way out of tune 
for the audio-frequency interference. 
being the case the input circuit of 
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Thordarsons. If dealer cannot supply, 

order from us. 





UL 
MURDOCK 
aAzarkh 


“Best by competitive 
test,” says Zenith 


“In the early Fall of 1923 we made num- 
erous experiments of all existing types 
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uniformity of your transformers. 


“A radio set is only as good as the trans- 
formers that are used therein. We can, 
therefore, truthfully say that the superi- 
ority of Zenith sets is due to the superi- 
ority of Thordarson Transformers. We 
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the receiver will offer a higher resist- 
ance to the interfering current than the 
resistance unit across the antenna- 
ground terminals. At the same time 
the resistance unit should not be of a 
low enough value to shunt any appreci- 
able amount of radio-frequency energy 
to ground. 





STATEMENT OF THE OWNERSHIP, MAN- 
AGEMENT, CIRCULATION, ETC. RE- 
QUIRED BY THE ACT OF CONGRESS OF 
AUGUST 24, 1912. 

Of Wrreress Ace published monthly at New 

York, N. Y., for April 1, 1925. 

State of New York } sa 

County of New York 


Before me, a Notary Public in and for the State 
and county aforesaid, personally appeared H. H. 
Reber, who, having been duly sworn according to 
law, deposes and says that he is the Business 
Manager of the WrrELEss Ace and that the fol- 
lowing is, to the best of his knowledge and belief, 
a true statement of the ownership, ma t 





IMPROVES RECEPTION 

Gives wonderful results with an 

radio set. Not attached to, but mere 

ly placed under the telephone. Price One 

Dollar. Complete with insulated wire 
and simple instructions. At Your Deal- 
er or Mailed D. on 3 days approval. 


Antennaphone Co., 90 West St., N. Y. C. \. 














Small Ads of Big Interest 


80 cents a line. Payable in advance. 
Minimum space 7 lines. 

















AGENTS—WRITE FOR FREE SAMPLES 
Sell Madison ‘‘Better-Made”’ Shirts for large 
Manufacturer direct to wearer. No capital or 
experience required. Many earn $100 weekly 
and bonus. MADISON MFGRS., 501 Broad- 
way, New York. 





(and if a daily paper, the circulation), etc., of the 
aforesaid publication for the date shown in the 
above caption, required by the Act of August 24 
1912, embodied in section 411, Postal Laws an 
Regulations, printed on the reverse of this form, 
to wit: 


1. That the names and addresses of the publisher, 
editor, managing editor, and business managers 
are: 

Publisher, Wireless Press, Inc., 326 Broadway, 
New York City. 

Editor, None. 


Managing Editor, C. S. Anderson, 326 Broad- 
way, New York City. 


Business Manager, H. H. Reber, 326 Broadway, 
New York City. 


2. That the owner is: (If the publication is 
owned by an individual his name and address, or 
if owned by more than one individual the name 
and address of each, should be given below; if 
the publication is owned by a corporation the 
name of the corporation and the names and ad- 
dresses of the stockholders owning or holding one 
per cent. or more of the total amount of stock 
should be given.) 


Wireless Press, Inc., 326 Broadway, New York 
City. 


Radio Corporation of America (owning all_ the 
stock of the Wireless Press), 233 Broadway, New 
York City. 

The names and addresses of the stockholders of 
the Radio Corporation of America owning or hold- 
ing 1 per cent. or more of the total amount of its 
stock are as follows: General Electric Co., 120 
Broadway, N. Y. C.; General Electric Employee 
Securities Assn., Schenectady, Y., International 
Radio Lt oe Co., 150 Broadway, N. Y. C.; 
Herman F. Baetz, 150 Broadway, N. Y. C.; Robert 
A. Anderson, 16 Wall St., N. Y. C.; United Fruit 
Co., 131 State St., Boston, Mass.; Arthur E. Braun 
and Geo. C. Moore, Executors. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent. 
or more of total amount of bonds, mortgages, or 
other securities are: (If there are none, so state.) 

Of last will and testament of Thomas H. Given, 
deceased, Pittsburgh, Pa., None. 

4. That the two paragraphs next above, giving 

the names of the owners, stockholders, and security 
holders, if any, contain not only the list of stock- 
holders and security holders as they appear upon 
the books of the company but also, in cases where 
the stockholder or security holder appears upon the 
books of the company as trustee or in any other 
fiduciary relation, the name of the person or cor- 
poration for whom such trustee is acting, is given; 
also that the said two paragraphs contain state- 
ments embracing affiant’s full knowledge and belief 
as to the circumstances and conditions under which 
stockholders and security holders who do not ap- 
rere upon the books of the company as trustees, 
hold stock and securities in a capacity other than 
that of a bona fide owner; and this affiant has no 
reason to believe that any other person, associa- 
tion, or corporation has any interest direct or in- 
direct in the -said stock, bonds, or other securities 
than as so stated by him. 
; That the average number of copies of each 
issue of this publication sold or distributed, through 
the mails or otherwise, to paid subscribers during 
the six months preceding the date shown above 
ise F (This informa- 
tion is required from daily publications only.) 


H. H. REBER, 
Business Manager. 


Sworn to and subscribed before me this 18th 
day of March, 1925. 
M. H. PAYNE 
Notary Public. 
[ SEAL. ] 
(My commission expires March 30th, 1926.) 


“Quality Goods for Quality Readers” 


MOTORS—New G. E. 4%-HP., $12.50; \%-HP, 
$28.50; 1-HP., $45. GENERATORS—Radio 
Transmission 500V $28.50 Battery Chargers— 
Farm Lighting Generators all sizes. 

Drill Presses. New Catalog. 
SPECIALTIES CO., Crafton, Penna. 





MAKE $100.WEEKLY In Spare Time. Sell 
what the public wants—long distance radio receiv. 
ing sets. Two sales weekly pays $100 profit. No 
big investment, no canvassing. Sharpe of Colo- 
rado made $955 in one month. Representatives 
wanted at once. This plan is sweeping the coun- 
try—write today before your county is gone. 
OZARKA, INC., 854 Weikioaten Blvd., Chicago, 





RADIO APPLAUSE CARDS special designed— 
all fans like them. Send today $1.00 for 100 
cards. Sample upon request. PENN DE 
BARTHE, Designer and Illustrator, 929 Chest- 
nut St., Philadelphia, Pa. 





UK 








e Five Tube 
Set which 
startled 
the World! 


UASTERPIES 


The Greatest Value 


Ever Offered inA 
Radio Receiving Set 
At all dealers/ 











FROST-RADIO 
MUSETTE 
Phonograph Attachment 


NVERTS your 

present phono 
graph into loud 
speaker. Pure, cleat 
tone, and faithfal 
reproduction of voice 
and music insured. 
Order from your 
dealer. 


MEMBER 
List price, com- 
rlete with cord $550 
shown A 


HERBERT H. FROST, Inc. 


314-324 WEST SUPERIOR STREET, CHICAGO 
New York City Cleveland Kansas City Los Angeles 
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9? 
“ 
I Srorage B” Battery 
H&E Lasts Indefinitelyv— Pays pul Itself 
y and performance unheard of before. Recharged 
ible cost. Approved = listed as Standard by 
Authori nny Radio Laboratories, Pop. 
aS ipped with Par oF an ‘nsur- 
Heations. 4} i aoe. Extra heavy glass jars. Heavy, 
plates. Order yours ! 
SEND NO MONEY 2 Jost ; otnte pamber af Resterion 
is received. Extra Offer: 4 batt ries in satles (56 volts), $12. 16. 
iespreoens afver examin} batteries. 6 per cent discount for 
order 
WORLD BATTERY COMPANY 
1219 So. Wabash Ave., og apt: 2: Chicago, Il. 


Makers of the Fam ous Wor' 
Prices: Peco. 109 Amp. ld “us Amp. 415.26 a5 185 Amp. 415.00. 











BUILD RADIO SETS 


Many fans are earning money building our 
high grade Super-Selector set. We provide 
apparatus, blue prints and expert advice. 
Very profitable. Address: 

THE LANGBEIN-KAUFMAN RADIO CO. 
(Dept. Y) 511 Chapel St., New Haven, Conn. 
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—_ AN wh 
of the Circuit 


The “ Self-Adjusting” 
Rheostat 

Asthe heart controls the flow of blood through the 
body, so AMPERITE, the self-adjusting rheostat, 
controls the flow of current through the tubes— 
automatically—never allowing too much to injure 
thetubes,and always permitting truc tone qualities 
with proper volume. No hand rheostats. No guess- 
ing. Simplifies wiring. Improves ere Usedin 
over 50 leading sets and circuits. $1.10 everywhere. 


RADIALL COMPANY 
Del WA-10 50 Franklin Street, New York City 
Write for 


FREE 


Hook-ups 


REG. v PAT: OFF 


“means right amperes” 








The Superspeaker The Superspeaker 

The Superspeaker Highboy 
Console The Parkay Cabinet 

The Vemco Unit The Micro- Dial 


Jewett Rapio & PHonocrarPu Co. 
5618 TELEGRAPH ROAD PONTIAC, MICH. 


tee 
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All-American Radio Corp. 
Allen-Bradley Co. 
American Electric Co. 
Antennaphone Co., 


Bel-Canto Mfg. Co. 
Brandes, C., Ine. 
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Phenix Radio Corp. 
Premier Electric Co. 


Radiall Co. 
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Radio Engineering Laboratories 

Radio Institute of America 

Rhamstine, Thos. J. 
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Small Ads of Big Interest 
Spaulding Fibre Co. 


Thordarson Electric Mfg. Co. 
Tork, A., Company 
Tower Mfg. Co., 


Villey Elec. Co. 
Vibroplex Co., Inc., The 
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“Quality Goods for Quality Readers”’ 


RADIO BOOK 


only 
514 PAGES 7 


Just off the press! The th 
greatest book on Radio ever 
written. Price only $1. / 
Filled with sound, practical, 7 


tested information for every 

radio fan, from beginner to 

hard-boiled owl. Written, compiled and edited 
by men of national reputation. Every page 
tells you something useful—and there are 514 
pages. Mail $1 to-day and get this I. C. S. 
Radio Handbook before you spend another 
cent on parts. Money back if not satisfied. 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6040, Scranton, Penna. 











Make 9100 Weekly -sel] RADIO 
Demonstrate Once — Results Mean Sure Sale 


Coast to coast,lowest prices,attrac- 
tive four-tube instrument $39.50. 
Biz commission to you. 


n’t fail to name your countv. 


es QZARKA- “7 





WieMaly for joining 
radio antenna and lead-in wires in one minute 
without solder, tape or tools. 

Meny other uses. A million perfect joints have already 
been made with these new Wire-Nuts. 

Listed by Underwriters’ Laboratories. Booklet free. 

Ask your dealer for Wire-Nuts. 
We will send 3 Wire-Nuts post paid on receipt of 25c. 
A. TCRK COMPANY, 8 W. 40 St.. New York 





The only scientifically 
selected detector miner- 
als on the market today 
are the genuine N.A.A. 


ETER TESTE 
RADIO CRYSTALS 


Full, clear rectification insured by 
newly developed visible laboratory 
meter-testing. Perfect for rete 
Price at your dealer or direct. 
Recommended by Radio News, 
Popular Radio, Acme Apparatus 
Company, etc. 


- @ 
1740 East Twelfth Sereet 
lev 


eland, Ohio 
Pioneers on Tened Crynats 




















IT’S YOUR BATTERIES 


6 chances out of 10 that something is 
wrong with your batteries—run-down 
perhaps. 


TEST THEM OFTEN 
Use—No. 84—“B” Battery Voltmeter 
No. 85—Dry “A” Battery Am- 
meter 
or 


No. 57—“A” and “B” Battery 
Voltmeter 


Ask your dealer for our 
15-A Radio Catalog 


Jewell Electrical Instrument Co. 
1650 Walnut St. - Chicago 
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A Call Book That Is More Than a Call Book 


Stations By Call Signals, By Cities, By States, By Countries; For the United States, 
Canada, Cuba, Mexico, The World. With the Owners of All Stations. 


The whole family will find all this information available for quick reference in 


THE RADIO ATLAS 


4 BIG MAPS ©"? i. Forbes LISTS au Radio Stations for 
The United States The U.S. Canada World 


Canada Alphabetical by 


‘ Signals, by States, by Cities 
N. and S. America ibiesadgh y 
for Long Distance Latest Wave Lengths 


Mexico Cuba Porto Rico Alaska Kilocycles Locations 
The World Names of Operators 


Each map is best and largest that can be 
shown in convenient form. Red dots Liberal space for your private log and 
show Radio Centers. new stations. 























CONTENTS 
SERIES OF DOUBLE-PAGE MAPS. Covering the United States—Canada— 
The World—showing location of broadcasting, leading commercial and govern- 
mental Radio Stations. Lists of all United States and Canadian broadcasting and 
leading commercial stations by location also alphabetically by call signals, with wave 
lengths and ownership. World Radio Stations, Lists, Etc., Time Divisions, Radio districts 
and Headquarters, American Radio Relay League Districts with Map and Explanation. 


THE LATEST LISTS—THE COMPLETE LOG: in the most comprehensive, most easily 
consulted, and most complete form that can be made. ~ Price 50c. 
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Single copies 50 cents each i; 
Wireless Age, 


328 Broadway, New York, N. Y. 


Gentlemen : 

Please send me one copy of the RADIO ATLAS free and enter 
my subscription to Wireless Age for one year. My remittance of 
$2.50 is enclosed. 

Also send me copies of the RADIO ATLAS at 
50 cents each. 


SEND THIS BLANK TODAY—> 


ov $1.00 
can Save.... Ld 


News- 
One Year stand 


Wireless Age .... $2.50 $3.00 
Radio Atlas ...... .50 .50 


$3.00 $3.50 
Special Price ..... $2.50 








“Quality Goods for Quality Readers” 
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mateur Radio Stations of the United States 


Supplementary list brought up-to-date 


. > > CLZ Paul Thompson, 127 Dover Road, W. Hartford, Conn. | 2 KZ Richard B. Wright, 591 W. 178th 8t., 
First District CQW Frederick F. Spalding, 165 Pleasant 8t.. New York, 
Marblehead. Mass.|2 APW Howard Pecheux, 159 North Miller 8t., 
EW Ward M. French..47 Alton Place, Brookline, Mass. Ni 
LI Providence Radio Assn., 279 Weybosset St., 2 Henry W. Anderson le, 
R. 1.|2 LP Maurice L. Prescott, 29 Sacandaga Road, Scotia, 
LL Ralph 8. Webb, 606 Chelmsford St., Lowell, Mass. John E. Burrell, 82 Cypress a Maplewood, 
NH Albion McCarthy, 1377 Commonwealth -. 27S Theodor E. Schreyer, 27 A 
Allston, Mass. West D 
James A. Bain 33 Elm St., Brookline, Mass. Joseph E. Engrstrom. 
Melville P. Cordingly, 38 Lake Ave., Joel B. Ennis, Jr., Yan B 
lewton ter, Mass. NP Thomas J. Hickley, 312 Elberon ‘Ave., 
Clifford A. Harvey..18 Orchard Road, Brookline, Mass, Allenhurst, 
G. H. Colburn Stow St., Concord, Mass. Carroll M. Loper, 109 Bayview Terrace, 
Ralph T. 110 Norfolk St., Auburn, R. I. Port Jefferson, 
Henry V. Atherton, 7 Charles River Basin, Arthur Greenberg, 402 E. 136th St., New York, 
Mass. Fred J. Gutberlet, 1916 Grove St., Brooklyn, 
Henry S. Keen, 307 Cabot St., Newtonville, Mass. Charles 8. Rosentahl, 732 Hancock St., 
Chester + Browne, 79 Alexander St., Roxbury, Mass. 
Edward E. Hayward, 1287 Commonwealth Ave.. Paul J. Hoffman, 23 Lindhurst Place, 
Brighton, Mass. Roekville Centre, 
3 Lunelle St., Worcester, Mass. J 1050 8ist St., Brooklyn. 
jardner..Broadrock St. 4 Thom Perry Place, (Re — 
Louis Wheeler, 53 Charron 4 Frank . ye 1011 Pacific St., Brooklyn, 
Raymond P. Griswold, 164 Webster Ave., 2LJ Andrey Wohlers, 10710 Jamaica Ave., 
Providence, L. I. New York. 
Philip H. Smith....Bedford St., . Mass. Fred Madlinger..110 Kingsland Ave., Brooklyn, 
Foster 8S. Davis.. “sieomis School, Conn. 
a, w. aaa - a ae . RL Dp . Dux, 227 woreste Place, New i. 


a 4 Manche “ Kroupa -1771 W. llth 8t., Brooi 
Charles S: ar Churehilis” Lane, Milton, Mass. in M. Bogueki, 1057 Grant Ave.. New York, 
John Sullivan..47 Sunnyside Ave., Winthrop, Mass. Benjamin Adler, 70 Haven Ave., New York, 
Elhanan D. Burdick, 83 Van Winkle St., 2 AMH Benjamin =. Russ..642 Fox St., New York, 
Ashmont, Mass. sw Arno .291 High Bt., Newark, N. 
Charles J. Lemieux, 165 Railroad Ave., Richa rd Guthridge, 129 Longview Ave., 
North Andover, Mass. White Plains, N. 
James Oatis -» New Haven, Conn. George Law 1 Avenue c. Brooklyn, N. 
Francis J. Bergeron, 68 Mechanic St., Henry Crowley, 493 Delafield A 
inster, Mass. West Vay "Brighton, N. 
Kenneth D. Tompkinson, 323 Park Ave., Richard C. Gaine, 1109 W. 5th St. 
Bridgeport, Conn. Plainfield, N. 
Fearing Pratt 120 Main St., Higham, Mass. | 2 HH aoe Bg 6111 Tyndall Ave., New York, N. 
N. 
N. 
N. 


Howard H. Cooley, 460 Ward St., Newton entre, 
Paul A. Clarke 39 Starbird St., Lowell, 
Charles Shankman, 171 Chelsea Street, 


E. 

Leonard L. a 2 Main St.. Bar Harber. 
me 272 Park St. 
iwrence 
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New 


Philip Caner 613 Main &t., 

Antonio Roncalli..92 Lowell St., Springfield, Mass. 
Earle T. Fairbanks..135 Main St., Manchester, Conn. 
Theodore Fisher. . ..15 Walnut St.. Somerville, Mass. 
Whitmore Burtner....3 Cottage Ave., Ansonia, 
John M. Clayton. 12 — ‘. Giaston stonbury. Conn. 
William H. Connorton..125 Lebanon 


Melro: 
American Radio Relay League, 1045 Main *St., 
Hartford. 
Louis W. Hatry..122 Naubuc St., Glastonbury, 
Harold E. ers A St., Leominster, Mass. 
» Fall River, Mass. 


Alfred L. McEi .53 Cedar St. ., Lynn, Mass, 
Frederick W. Steitz....65 Pine St., Holyoke, Mass. 
Thomas J. McCormick, 66 Health Ave., at 

4 


Walter N. Vanderbeck..63 Goshen St., Hartford, 
Thomas R. Pennypacker, 20 Prescott =. 


Harold C. Barney..3 Hu: 
Joseph F. y 
William P. Ho’ 

John R. Buchanan.... 
LeRoy sebaeee oes 


(it 


or 


Lloyd E. W. Baldwin, Maine Ludw: , 50 Gramatan Ave., 
Robert S. Kruse, 122 Naubuc Ave., Mou f von. 
Glastonbury, Conn. Joseph A, Anderten, 94 Rossmore Pla 
Harry H. Holden, Cottage Court, Siasconset, Mass. Belicville, 
bpm 8S. Allen E. sy tn we! No 16 5th Ave., Cedarhurst, 
inwood M. Jellison HX Bel -4103 7th Ave., Brook: N. 
ome Senior High School. State N. E Ferdinand J. Mann, “45 20th St., West New ork, N. 
James F'. Hackett..136 Abbott St., Providence, BR. I. Myron B. Skraly. Coe Weeks Ave., New York, N. 
Merrill w. tl Harvard, Mass. William L. Jepson... .. Brooklyn, N. 
George D. McHugh, 172 Sheffield Ave., Arthur W. Bianc, Ave., 
ew ven, Conn. 
Henry Kulikowski, 482 Main St., Ansonia, Conn. Forrest Knox, 571 Delafield Ave., 
Philip M. Seal, 81 Beaconsfield Road, West New LB omy N. 
Worcester, Mass. Chester E. Tendzegolski, 194 Holland 
Robert L. Henderson, 177 Hillside Ave., Schen' N. 
Heights, Mass. John H. Frazer, Stony Brook School for Boys, 
Stony Brook, 


Needham 
Boy Comte of America. sneed Road, I, Norfolk. Conn. 
Raymond E. Groebe, E. Joseph Zailskas, 217 Manhattan Ave., Brooklyn, 
‘Sliver Rs W Milford, Conn. Sam Rosenberg, 1663 V/ashington ‘Ave. 
Mass. ew 


Wilfred Hardman..116 Lincoln York, 
h Charles R. Ulrich, 757 Ridge Road, Lyndhurst, 
Frederick M. Schussel, 405 Jamaica Ave., 


Astoria, 
i . Franklin A. Korn, 15 Lyon Place, Elizabeth, 
Cc. * Blackwood, 108 Warrington 8t., 2 HZ Arthur F. Clough, 1991 Broadway, New York, 
Providence, R. I. Anthony Lopez & J. Wilbur Baldwin, 
Ivan H. Small....Main St., South Harwich, Mass. 485 —— Park West, New York, N. 
William H. Hall High School, James Edward Reagan, 61 So. Munn Ave., 
Rd. & Sims St., 


East Orange, N. 
Clarence J. Green, 11 G George J. Cook..9024 78th St., Woodhaven, N. 
Wilmot Graham 


Stanley P. McMinn, 30 Linden Ave., Brooklyn, N. 
29 Main St., Mal Harry L. Klingman, Union & President Aves., 
Jesse N. Sargent, Jr., 61 Columbus Ave., Rosedale, N. 
erville, Mass. 


m. Lucius Hobbs..1202 Tabor Court, Brooklyn, 
Stanley W. Lang, 1121 Tyler St., Pittsfield, Mass. Charles A. Butler, 24 Covert 8t., 

William W. Chamberlain, 4 Alarie 8t., 

Roxbury, Mass. 


Brooklyn, 
Robert 8. Helman, 1658 Wash shington Ave., 
w. New York. 
Earl W. Houghtaling, 324 Lincoln St., me Mass. Israel J. N 1663 Washi Ave., 
Leo Marchetti, 8S. Border Road, Medford. ona 

Sd V. Ghigli..95 Merrymou 


New York, 
nt Road, Quincy, Ralph Iadarola....162 Chapman St., Orange, 
ink = McLaughlin, 7 Court St., Farmington, Maine en Main 8t., A 
. 40 Shirley St, > Mass. 
en 


James 
John Gough 
Walter N. Vanderbeck, 63 Gosh t., 
Hartford, Conn. 
Clarence H. Warwick, 6 Corwin St., 


Dorcheste 
Ralph M. Dennis Wharf St., Gloucester, Mass. 
Thomas H. Bell, 23 Quincy Ave., Pawtucket, R. I. 
Thomas A. Corcoran, 101 Putnam Ave., 

Cambridge, Mass. 
Arthur W. Curran..36 Frederick St., Newton, Mass. 
Joseph H. Washburn, 75 Winchester St., 
Medford, Mass. 


J. M. Hammond, 7 Rich: eld “A 
Theodore F. Leonard, 107 Ahsley St... 


Conn. 
Pawtucket High School. .Broadway, Pastacket, RL 
Ralph V. Osborn... .58 Mansfield Ave., Darien, Conn. 
Albert A. Kirkwood....20 Robbins St., Bath, Maine 
Frank L. Baker....30 Minot St., Neponset, Mass. 
George C. Blackwood, 288 New York Ave., 


widence, R. I. 
John J. Lincoln. .26 Chapman Charlestown, 
Walter A. Peck....162 ae yo Pittsfield, 
Alfred C. Packard. .The Bire! 
Clarence E. Hinchley, 217 Park “Ave., Worcester, 
Albert W. Philbrich, 258 Raleigh Way, 
Atlantic Heights, N. 
Maneh: 


La 
eo 
- 


RERE 5 


= 





— 


BE 
ao 


Leslie A. Harlow. » 
Stanley W. Lang Pine Ni 
Frank A. Bramley. .1322 Britain “Ave., 


Prentiss M. Bailey..68 Lyman S8t., , Mass. 
Robert D. Gooch..26 Washington St., Lubec, Maine 
Charles B. Graves, 6 Devereux St., Marbleh: Mass. 
Harold W. Armstrong, 165 Park St. Fe gms _— 
Maurice W. Wilson. .65 ae ena Road, 

Verner A. Hendrickson. . Bouton *Sprinadale, Coe 
Donald K. Carroll, 4 Ellsworth i , Cambridge, 

Ellis G. Holden..44 Pearl St., Leominster, 
Charles Cavalierie, 1203 Bennington St., 


E. 
Chester MacDonald, 1203 Bennington S8t., 


: ton, 
Roger W. Semons. - Waverly St., Cliftondale, 
Francis Stanga....20 St. Stephen St., 
Oscar J. Cabana. ...50 Dudley St., Leominster, 
Leonard Marshall..45 Vernon Place, Stamford, 
Creston F. Laager, 113 Pawtuxet Ave., 


ranston, 
George M. Mathewson, 7 Ledyard 8t., Newport, 
Emil F. Karklin, 130 Cornell St., 
‘indale, 


Rosl 
ae K. Cook, 131 Chadwick St., Portland, 
ohn P. Newbury St., Quincy, 
Terai S. Johnson, 92 Brookline Ave., Hartford, © 
Donald B. Clarke..78 Riverview Ave.. 


Longmeadow, 
ag =" Roberts, 16 &: e St., 
am Beard, eon 811, Dor. 93, . . 
Mass. Inst.’ Tech., Cambridge, jo 
Geoffrey W. Talbot. .30 Oakland St., Melrose, . Second D istrict 
Oscar A. Korell, 62 Prospect St. , Thompsonville, x George L. Graveson, 266 Forty-sixth =: 


Daniel A. Manning, 148 Brookline St., lyn, 
Cambr Mass. Walter A. Cohen..126 Woolsey St., New York, 

Gordon Dayton. . ed, Conn. George H. Phelps, 810 Hudson St., 
George W. Farley “Ponemah, N. H. Frank N. McCoy, Jr., 227 North Broad St., 
Lawrence M. Blanke, 19 Moseley St., Dorchester, Mass. Peekskill, 
Edward A. Leach..14 Thurston St., Wrentham, Mass Bethune Jones 661 Boulevard, Westfield, 
. Hiram,’ Maine Stacy W. ., Hoboken, 
etzel....4 George St., Boston, Mass. Meyer Knoll..559 Tremont Ave., New York, 
29 ‘Hendry St., . Mass. Carl D. Short..1305 Nelson Ave., New York. 
9 Mass. N. Y. Telegram & Evening Mail, 


. Meriden, Conn. ew 
Lawrence D. Pritchard, 253 South St., Julius H. Fruitman, 2029 65th St, 
Charles T. Manning, 27 Mitchell 


Pittsfield, Mass. 
Stanley 0. Need, 366 Townsend Ave., 
New Haven, Conn. Benjamin Schlachter, 2053 61st st., 
Mass. James L. Whittaker, Cottage Place, Aliandale, 
Herbert F. Koenig, South 18th St., Newark, 


Howar Chinn....30 Coral Ave., Winthrop, 
Williatn AW. Chamberlain, 3 Stratford St., 
Ro: Alfred E. Olson, 273 E. 175th St., New York, 
Francis A. Holt, 2 North 20%n St., 


xbury, Mass. 
Walter Armstrong, 47 Dickenson Ave., 
|. Mass. 


Pittsfi 
Cedrie W. Root 24 Aiken St., Norwalk, Conn. 
Frederick E. Jackson. .Curtis St., Southington, Conn. 
Chester P. Baldwin, 242 Vermont Ave., 
Providence, R. I. 


Charles Christian, 60 Fourth St., Waterbury, Conn. 
Herbert F. Starke, 666 Summer -, Boston, Mass. 


Joseph E. A. Duprey, 34 Magnolia St., 
. Mass. Emery = J I. Lee, 5424 Avenue M, Brooklyn, 

Charles E. Taft, 30 Pleasant St., Lubec, Maine E, McDonough, 716 Charles St., 
Carl B. Evans....80 N, State St., Concord, N. H. West Hoboken, 
y. Penny..3615 Main St., Bridgeport, Conn. Chester R. Underhill, 38 St. Lukes Place, 

larold B. Churahiil, St. Georges School, Montclair, 
Newpo' L Albert J. Bischoff, 75 Yanticaw Ave., Bloomfield, 

Neal C. Jenkins 27 Main St. Winthrop,” Maine Fred W. Schramm, 315 Marlborough Road, 
Emile ¢ lavez, 1490 Boulevard St., “w “Hartford, Conne Brooklyn, 
Edmond C. Godin, 984 A I.|2LC William J. Rooke, 787 Elton Ave., New York, 
Robert F edese’ ge, Mass. | 2 William ‘Filler, 4031 3rd Ave., New York, 
Shapleigh 16 Otis Ave., Kittery, Me. Ernest Paul Hufnagel, 879 South 18th St.. 

Gerald julien Mais Park Road, W. Hartford, Conn. Newark, 
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ee ee 


Henry B. Von Thun, 7 Utica Ave., 
Whitman W. Kenyon, ie 


J. O. Smith, 61 South Carll” roe 
John C, Bolen, 555 W. 17lst 8t., 
Stephen M. Fox, 318 Fisher Ave., Wh 
Charlies J. Carpenter, 29 W. 

Max ay 1443 er 

William V. 


Stanley Walderman, 828 Dawson St., 
Gustave A. Klein, 23 Manhattan Bivd., Yonkers, 
Alfred Tripone, 40 Washington Ave., 
Bergenfield, N. 
Edward A. Falkenbach, 267 Prospect St., 
Long Island City, N. 
Henry Marcus, 537 46th St., Brooklyn, N. 
John J. Byrne....109 Centre St., City Island, N. 
Joseph T. Fetsch Jr., 15 Eagle St., enectady, N. 
Belleville Amateur Radio Ciub, 357 Dewitt Ave., 
Belleville, N. 
George C. Cannon, 183 Drake Ave., 
New Rochelle, N. 
Nelson Palmer..1 Balding Ave., Poughkeepsie, N. 
Laurence D. Luey, 120 Murray Ave 
Port Washington, N. 
Augustine J. Gironda, 2 Murray Ave., 
Larchmont, N. 
Herbert H. Ammenheuser, 300 Delaware Ave., 


Albany, N. 

Charles Brown, 103-26 109th Ave., 

Richmond =. 
George Baumann, 716 Garden 8t., Hobok 
Frank H. White, 26 Myrtle Ave., 

Spring Valley, 
Edmund 2 Smith. .41 Kenwood Bae 

Richard B. Murray, 157 William 8t., 
lames J. “Beloungy, 735 4ist St, 
lish. .320 


lyn, 
sera, E. 176th St., New York, 
Samuel Reiner, East New 


om ome 
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ackson Heights, 
James L. Murray, 290% South 20th St., Newark, N. 
Jacob Smolen, 542 E. 139th St., New York, 
George Hoehn, 805 Pret Ave., Brooklyn. 
Wallace F. Keller, 567 E. 3d St., Mount Vernon, 
Nathan Steinman, 1411 Towiisend ea 
George C. a 284 No. 6th St., Newark, 
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1 Anderson A 
P. Austin, 1848 New oric Ave., 
Brooklyn 
N. Hagmann Mitchell Field, 
George I. Taggs, 702 E. 10th St., Brooklyn, 
Joseph E. Hamilton, 16 West Broadway 
Port Chester, N. 
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WIRELESS AGE—THE RADIO MAGAZINE 


Isaac Katzman, 626 E. 136th St., New York, N. 
James Vincent Derwin, 433 E. 134th St., 


‘ew York, 
Henry B. Tighe, 66 E. 120th St., New York, 


tenes 851 Tinton Ave., New ‘ 
Conn, Jr., 320 Eastern Parkway, 


41 Southern —_ 
Albany, N. 
344 Valley Brook Av., 
urst, N. 


Joseph 
Harold D. Whitney, 
Fred L. Seufert, Jr., 


Louis Cardaneo, Jr., and Milton Selcow, . 
25 W. 45th St., Bayonne, N. 

7. i. Sy oY 2382 Chauncey St., Astoria, 
Seott, 319 Glen Ave., Port Chester, 
Willkam Noritton, Lexington Ave., Franklin 8a., 
New York, 
Richard W. Carlisle, 3657 Broadway, New York 
Harry Reifel, 059 3rd Pi Woodel 





Edgar essing... Crys' 4 
Herbert Me Ammenheuser, 300 Dela’ 
Ralph Venegas 
Ralph F. Hunter, 12 North 8t., Ca 
all M. Murray, 157 es St., Catskill, 
Henry E. E. 120th St., N. 
Cecil R. Hornby, 31 anne Ave 
Jersey City, N. 
Ralph E. Thomas. .421 Dengies 7” 
New Brunswick, N. 
Charles A, Wild, Jr., 35 Belmont Ave. 
gal “City, N. 
Henry Kashewi 938 L Ave. 
New York, N. 
Carl Walter, 313 E. 14lst St., New York, N. 
waite Haupt, 533 E. 147th St., New York, N. 
. Weigand, 624 Broadway, Brooklyn, N. 
Israel C. Hellman, 1658 Washington Ave., 
New York, N. 
rd H. Meyer, 2103 Ocean Ave., Brooklyn, 
School Science Club, Troy, N. 
. Hoyt, 275 Hicks St., Brooklyn, N. 
Will J. Madole, 1111 Woodrow Road, N. 
Jeremiah W. Russell Roslyn, N. 
Henry L. Bogardus, 253 Grove 8t., 
Montclair, N. 
John F. Longley, 81 Harrison St., 
East Orange, N. 
Erasmas fa H. 8. Radio Club, 
jatbush & Church Aves, Brooklyn, N. 
Edgar L “levlee, Jr., rita ll .. Ave., 
eens Village, 
George E. Oros..36 Willett st... nectady, 
Russell 8. Ohl, 2315 Andrews Ave., 
New York, 
Joffe 1818 E. 15th St., Brooklyn, 


Moe 

Frank A. Mahr, 1150 College Ave., New York, 

Edward R. Schultze, 177 Monticello Ave., 
Jersey City, 

James O. Maher, 38 Paice Ave., Bronxville 

Vincent Suhosk 8 Ford Ave., Freehold. 

Walter C, von Brandt, “3149 — 


Clifford M. Rowe, 600 Pawling Ave. Troy. 
Harold C. Van Winkle, 750 St. Nicholas Ave., 


New York, N. 
Herman G. Mustermann, 
8 Paulin Boulevard, Leonia, N. 


Eighth District 


K. 8S. Sherman..2108 E. 96th St., Cleveland, Ohio 
Shannon D. Foltz....319 Sherman St., Galion, Ohio 
Robt. Laurenson, Emanual Rectory, Hastings. Mich. 
Robt. J. Wood Tioga, Knoxville, Pa. 
Donald L. Otis, 455 Fillmore Ave., 
Aurora, N. Y. 


Charles I. Hodgson, Jr., 342 W. Main St., 


tavia, N. Y. 
Thomas McDuffee....523 poten St., Hamilton, Ohio 
Wo! Ave., Newark, Ohio 


L. lard. .143 Flee’ 
F. Douglas Reynolds, 1680 Thied Ave., 


untington, W. Va. 

Jacob Walter, 3201 W. 88th St. Cleveland, Ohio 

Clarence E. Dengler Wautoma Beach, N. Y. 

Ray Schweinsberg....Erwin St., Boonville, N. Y. 

Lester C. Davis, 110 Aldridge Ave., Altoona, Pa. 
Carl F. Mueller, 12700 Beachwood St., 

Cleveland, Ohio 


William P, Staubach, Jr., 110 W. 69th St., 


Carthage. Ohio 
Clifford Wolcott, 417 Front St., Northumberland, Pa. 
Radio Supply Shop....Box 339, Cambridge, Ohio 

South Haven High School, Broadway Ave., aa 


South Haven, 
Howard Brokate, 217 Weetegtn, 2. 
Port Clinton, Ohio 
James F. Miller, 


657 Wildwood Blvd., 

Williamsport, Pa. 
Lyle I. Amos, Sr., 703 nal 8t., .- Ohio 
William Duckwitz..312 Stimson St., * Mich, 
Raymond Canfield... .211 Cedar St., Niles: Mich. 
Dick D. Simpson..917 Maple St., Findlay, Ohio 

Grand Haven, Mich. 


Howard Vanderwal, 325 Franklin Ave., 
Lawrence Bell, 3081 Linen Blv 
leveland Heights, Ohio 

Andrew J. Lyons, 3008 aie 

Cleveland, Shaker His., Ohio. 
Everett Harrell, 218 Granite St., Cadillac, Mich. 
Fred Brice..119 East Pine St., ashington, Pa. 
Raymond W. Andrews, 138 Sycamore a2 


rora, N. Y. 
Paul Kaiser. ..212 Grattan St., sevitinamanor. Pa. 


Patrick Dunphy....514 Walnut St., Freeland, Pa. 
Albert E. DeCamp, 277 St., 
Cincinnati, ‘<a 


Richard J. Dene, 26 ee. St., Gloversville, N. Y. 
Ranklin. . .70: 


sh Sprinateld ox 
» Wpringtield e on, Ohio 


fe) 
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pea 
hic Bas "Hell seal i tak tte St., 

site 
Worm he 4 pe FS Cleveland, Ohio 


St., aon > 


“aantabtia, onto 
Salem, Me Va. 


Ohio 


Ralph wrence, 16 8. lorwalk, 
Henry W. Gilmore, 705 Cross st. “Ypsilanti,” Mich. 





8 DJL 
8 DJS 


Edward L. Willard, 216 Atherton St, 
State College, Pa. 
Willard Papnbertaie. 526 Eagle St., Dunkirk, N. Y. 
Coath, So. Ridge 8t., 


8 DJX Frederoel 

W. Ashtabula, oo” 
8 DPD Robert Edmonds..... R. RB, No. 9, Pen Fen, N. 
8 DSD_ Alfred Balling, 1625 Clinton Ave. 


Roches: N. 
8 DSH | Donald Sieasesrtie, onto 
8 DSZ Kenneth Shana ae ye N. 
8 DTG _ Henry BB ney . Bt Sagina Mich, 
# DTQ —. AD’ tus Co.. 505 Sou St. Cleveland, Md 
8 DTJ a Schwartz. .206 Lake St., Buchanan, 
8 DTK Harold’ B . Jordan, 437 Patterson St., 


Bellefontaine, Ohio 
8 DTL Joseph G. Saricks, 1038 Birkbeck St., Freeland, Pa. 
8 DTM Joseph K. Thompson, 12974 Emerson St. 
Cleveland, Ohio 

Marion Wesser....Charlotte on ae, MY >. 

e, . 

 Clecstand. onic 
Oil City, Pa. 
181 ran St., Buffalo, N. Y. 
-503 iti Ave., Moundsville, W. Va. 

. Baker 443 Decker Ave., Johnstown, Pa. 
S. Guy Dickey, 204 E. Central Ave., on 
o 


Delaware, 

DTX Vance L. Miller....991 High St., Harrisburg, Ohio 
DTY Edwin R. Sanders..257 Parker Ave., Buffalo, N. Y. 
DTZ ee, 8S. Sarchet..142 N. 9th St., Cambridge, Ohio 
DTH’ Russel J. Durm 305 Oak a. Niles, Mich, 
psa James L. Hearn. by Ohio 


Lima, Ohio 

Henry J. Bannon, 486 E. . Gieveland, Ohio 
Howard Hardesty, 396 Monterey St. 
Detroit, Highland Park, Mich. 
College of Wooster 
William R. McShaffre; 
Norman H. Gimmy, 

Cleveland, Ohio. 


Leland Melvin 1937 East St., Lansing, Mich. 
Herschel V. Fitzcharles, 617 N. Main 8 on 
) 


t.. 
Hicksville, 
Homer Heidt, Jr. 522 Jenison St., Lansing, Mich. 
Lester Havenga 2106 Hurdick, Kalamazoo, 


Mich. 
Ninth District 


Elvin E, Hahacek No. 1, Crete, Nebr. 
Chicago, ll. 


ddlebury, Ind. 
Donald C. Wallace, ve N. Penn. Ave. 


Minneapolis, Minn. 
Culver Woodcraft Culver, Ind. 


9 

9 

9 

9 

9 School 
; — W. Klenk. .3148 oo Ave., St. Louis, Mo. 
9 

9 

9 

9 

9 


6th St., Monessen, Pa. 
13503" Emily St, 
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onald C. Wallace, 54 N. Penn. ae 
eapolis, Minn. 
2201 N. | st ‘a Wisc. 
39 ter St., Elkhart, Ind. 
on Heseve St., cree Ill. 
iZ Herbert L. Baker, 520 49th St., Milwaukee, Wisc. 
acD loo W. Guin, 219 8. 


ADB Robert H. 
3 AGV Mervin J. 


arroll L Long New 
9 AIT Electric Service Shop, 115 8. Third St. 
9 AIW Charles 7 McGra' Bailey, Colo. 


Greenville, Ill. 
9 AJC Raymond T Semen. 159 S. Harrison 8t., 
Batavia, Tl. 
9 AKL Morgan G. Howard Appleton, Minn, 
9 AQU Lawrence R. Goetz, 4200 Arthington Bivd., 
Indianapolis, Ind. 
9 ARL Phil Davis, 6033 Surburban Ave., St. Louis, Mo. 
9 AUH Joe J. Stosick, 729 Montana Ave., 
Milwaukee, Wisc. 


8. 
9 AUR John H. Boos, Jr., 921 N. Main St, Alton, Ill. 
9 Lane Pickett Jackson, 300 N. —— St., 
dependence, Mo. 
9 AZS_ Leslie D. Claybaugh, Franklin and Miata Sts., 


Toulon, Ill. 
9 AZV_ Chester J. Corrigan, 


1446 Terrace Ave., 
Indianapolis, Ind. 
9 BAB i ~* er 3931 Fourth St., Des Moines, Iowa 
9 BBD Grant Bis 


rant City, Mo. 


ABD Gordon Verhulst, 
ABP C. Long 
ABS —— Enault 
Beiger ‘St., 

Mishawaka, Ind. 
Knapp, 2006 Garrard St., Covington, Ky. 
Samuelson Wak 


erre Haute, Ind. 
9 BBX Fred W. Luecker, Jr., 598 17th St., Milwaukee, Wisc. 
9 BCU Laurel V. Gladviile, 348 S. Washington St. 
Bloomfield, Ind. 
9 BCZ  Fred’k J. Gabler, 702 W. Eighth 8t., 
Coffeyville, Kans. 
$8 BDQ Charles H. Krueger Menominee, Wisc. 
9 BGU James B. French, 407 E. Seventh St., 
9 BHH Leo Jungs, 


Caruthersville, Mo. 

224% E. Third St., Davenport, Iowa 

9 BOB Earle Hanson, 1006 Reabey St., St. Paul, Minn. 
9 BSM _ Charles B. Kramer, Sr., 1412 Maple Row, 

Elkhart, Ind. 

9 BVI Royer R. Blair, 461 S. 20th St., Terre Haute, Ind. 

wx wis La’ 2922 Seneca 8S St. wo Mo, 

— t City, Mo. 


en St. Ind. 
“1808 bray Ave., Parsons, Kans. 


tt ington, Mo. 
McCord & DeRoyce Swinford, 
2127 — St., Anderson, Ind. 
9 CAP Theodore Githens Nin St., Jonesboro, Ind. 
9 CBE Paul E. Kroehnert, 2635 N. yf Ave., 
Minne = a. 
9CBO Paul M. 


Schmitz 
9 CBZ Philip W. Nieman, 928 Lombard A 
9 CCI Donnell W. Power, 119 E. Seventh. ‘Bt., 
Rushville, Ind. 
4 CDP 


9 CAF Wm. E. 


Charles P. Lee 409 Second St., Frankfort, Ky. 

CEC Delbert R. Bartsch, 228 N. a St., Galena, Ill. 
9 CEW William Doughman, 1331 Main S' Parsons Kans. 
9 car Fred’k Weyerhaeuser, 480 Grand ‘none ho = . Minn. 


Wise. 
9 DO . Frick, 219 N. St. ’ Belleville, Tl. 
E arner & E. Davis, 


9 ACL W. M. 
1228 Mississippi Ave., 
9 ADK John M. Maxwell, 5558 Central Ave., 
Indiana lis, Ind. 


9 AEL William H. Poncot R. F. D. Ne. 2, Reeds, Mo. 
9 CMP Charles S. Polacheck, 531 Lake Drive, 
Milwaukee, Wisc. 
9 CMX Evelyn B. Kam Verndale, Minn. 
9 CNA _ Burton Robertson. 214 W. Clifton St., Tomah, Wise. 
Market St., 


Davenport, Iowa 


8 
. Hess, 3035 Chicago Ave., Mi 
CUG John M. Taylor, 3021 N. Arsenal Ave., 
Indianapolis, Ind. 
9 CVB_ George S. Turner, 914 S. Lamine a9 —_—= Mo. 
9 CWH Leorman J. Bradke, 344 Washington A Wise 


eonah, 
: DAR’ Charles A. Kelso, 4769 Jagat Ave., St. ae Mo. 
DBC Harold A. Jackson, 307 Prairie Ave., 
Yates Center, Kans 
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JUNE, 1925 


Wallace N. Shinn, 901 Sycamore st, 
Arthur C. Anderson, 3518 8. 224 Aiea to 


Fred a. eS. W ve. eaPolls, ‘Mian 
rps, U. A 
Oswald ussen, 476° Sith ave emmert Kame 


Edwin F. —— 108 Abbey Ay a 
B. R. sae 


pra w a, Ualverstty City, Me, 

Horace Robbins $230" Carital = st, ke 
race ns. a ve. I 

John W. Christensen, 2003 Adams ndlanapo, In 

Edward W. Ohrenstein, 3238 N. Leavitt _ 


Walter T. Mills, Jr., 451 W. 434 St, 
Keith Jones....1510 Franklin Sts, 
Burt Moritz, AR +1664 Steele St., 
Oscar A, Kilbou oa 

J. Earl Goodwin 429 Garfield Ave.. Indiana 
Robbins C. Foster... .909 sages Ave., 
Lehman Hardware and Imp! 


0 
606-8 "Biain. sat, 
Fenwick A. Fetvedt, 324 Mill § 
Frank J. Romadka, 1021 N. Mont Fates Are. ™ 


Otto C. Austin, 1316 Drake St., M 
Lorenzo D. Smith, 5116 8. Harriet Malt, Wise 


Minneapolis, Mina 
Archie J. Arber, 1511 Maple Ave ndence, 
Earl R. Bell, 214 


Nebr, 
is, Ind. 
. Wise, 


Newton, Kans, 


N. M a Me 
urray St.. W 
John Knudsen, 2315 8. 1. 

Mir aneapetis, Minn, 


Otho G. __ m. 
ph 


H. Gul R. F 
Roy C. pm 4 "S00 Twelfth St., 
Changes 


George =" Kenyon. 4555, , Ellis Ave., 
Ross T. Hatton 220 58 S 


hh 
-» Maquon, Ii 
Oo. oxeleaie Kans 


one ii 


tchinso: Nita 
Jesse Huber tee. 134]. Wisconsin St. 
Harold D. Barton, 1742 Ingraham St., 
Indii n 
Clifford H. Rogers, 404 E. Fifth St., eee 


Hutchi 
pow Gruszka, 1041 Columbia Ave. . Homeped tek 
Smay, 12th Nebr. 
wok i, Eg N 


a ‘R” Sts., Lineoin, 
Adams St South Bend, 1, 
French H. Willis, Box 34, Cherry St Ss 
Harvey D. yp - hy 334 W. 


Carlisle Ind 
Roosevelt § 5 t., 
eKalb, 
Fs H. Boos, Jr., 921 N. Main st. a 
ohn O. Weaver, 922 Mulberry St., Mt. 
FE E. Herring, 509 N. Second St., 


Alton, Ti. 
Carmel, Th, 

Ban shalitown, 1 
John B. Wathen, Bor 97, R. F. D. No ee 
(Mocking Bird Vaitey), Louisville, Ky 

Edgar A. Triplette, P. 0. Box No. 

Holsington, Kans, 

Paul, Minn 


Leonard W. Still, 1359 Pacific St., St. 


Ivan Boyd, 624 New York Ave., Creston, low 


Clarence O. Ford, 609 S. Tape: St., 
Charles H. Guillaume, Pearl and Pleasant Sts, 
Elk Point, 8, Dak. 
Capital City Radio Club, 
Eugene C. Volz, 414 N. Front St., Winamae, Ind 
Henry H. Guthman, 2919 Cottage Grove Ave., 
Kansas City, Mo, 
Almon W. St., St. Paul, Minn 
Eric B. Hierpe N. Prairie St., 
Haro Winchester Ave 
Chicago, Til. 
Fred’k C. Crowell, Jr., 
Des_ Moines, lows 
Raymond McCormick, 1450 ‘‘Q’’ St., Lincoln, Nebr. 
St. Joseph, Mo 
Fred R. Wiley, 505 W. Springfield St., 
Sylvan H. Frase, 3220 Pleasant Ave 
826 S. Fourth S&t., 
Springfield, 1). 
Randall Wright, Michigan Ave., Highland Park, Ill, 
Griffith M. Morgan, 326 S. Ridgeland Ave., 
Oak Park, 
ico, Mi 
Eighth District 
Wm. A. Sarchet, 142 N. Ninth St., Cambridge, Obie 
St., Alliance, Obie 
Paul Cary Winters, 1497 West First Ave., 
Frederick O. Hisington, 110 Oak St., Syracuse, o 
Boyne Falls, Mich 
(Boy Scouts of America) 
Sim St., Webster. New 
Brown, 521 Paris Ave., S. 


Colorado ‘Springs, Colo. 
717 a > St., 
Arthur E. Thompson, 812 Spencer Ave., 
Chicago, Ill, 
Lynne B. Greene, 3619 Walnut St., 
» Galesburg, Ti. 
id L. Beeson, 6224 St. 
717 Fourth St., 
Frank J. Whalen, 17th and Duncan Sts., 
Champaign, Dt 
Minineapetia, Minn 
Roy W. Ide, Jr., 
Lewis C. Meek, 521 S. Downing St., Denver, Colo 
Jesse H. Lofton, 414 E. Liberty St., Mexico, 
Wm. J. Oldham 3t., Cleveland, Olle 
Floyd 0. Atchley. 
Columbus, Ohio 
1835 Beoth St., Toledo, 
Cleveland, Chagrin Falls, Obl 
Charles Nicholsk.. Yor 
Robt. 8S. 


act Rapids, Mich. 
Walter Kabacinsk!, 908 &. Keeper Ave., Scranton, Pa 
Raymond L. Henning, 110 Bausman St 


Pittsburgh, Pas. 

Lawson sotesten, 89 Westerville, Ohio 
E. D. Shepley, 141 Eleventh St., Cambridge, Ohio 
John nam 744 Lafayette Ave., Grand Rapids, Mich 
t. Daugherty, 628 Main St., Hamilton, Ohio 
Edward B. Castor 9 Wilson Ave., Y 


Knoxville, 
E. College St., 


‘Amsterdam, 
L. Selye Whitmore, 110 Dartmeuth St.. 


, N ¥. (Portable 
Max Bauer, 11407 Cleveland, Obie 
Alfred W. Balling, 


SS! * 
1625 Clinten Ave. N., 
Rochester, N, ¥. 
Rhea Johnson, Grace & Woodlawn e. 
Bay View, Mich. 
Michael Fiehl, West Mountain St., Scranton, Pe 
David J. Gaede, 9314 Clifton Bivd., Cleveland, Ohio 
Wm. C. George, $178 Scranton Rd., 
Cleveland, Obie 
Howard L. Roe, 7241 Finance St., Pittsburgh, Sy 
Letchworth St., / Bs 
ee ; 
Carl B. 410 Cypress St., 
John Marshall “VanCott, 2946 Heideberg t Sta 
Joseph M. cki, R. F. D. No. 3, 

” _— Hammondsport, N.Y. 
Charles Howard, D. No. DeGraff, = 
Charles OR. 322 Ree, * . South Haven, 
Wm. C. Lynch, verly, 


Broad St., nN. 1 
John M. Thompson, 108 Chapin pn 


Canandaigua, N.Y 
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Bensen Radi 


WIRELESS AGE— THE RADiO MAGAZINE 


The Electric Shop wits Park, N, J. 
Walter C, Bridges............. perior, Wis. 
Electrical Panipat Service Co.; “a. Ind. 
Roy W. Wall Cc _ 
Edgewater leach 
Third Ave. Ry. Co New 
Grand Kapids Radio Co. Grand Rapids, Mich. 
Rh. C. A. United States (portable) 
Bete TO Cies. .canceeceseses or 
H. H. Howell Buffalo, N. 
Dayton Cooperative Industrial High School, 
Dayton, Ohio 
? Wis. 
Rolindale, Mass. 


Beloit College 


Frank 8S. Megarge... 


Stout Institute. 


University of Maine 
The Progress Sales Co. 


City, Pa. 
GOTO. cc ccccvcccece Stevens Point, Wis. 

‘anton, Ohio 
gr Ohio 
-Rock Island, IL 


. Savannah, Ga. 
. Boston, Mass. 
~~ Bo Missionary College, "Berrien Springs 
All American Radio Corporation, 2650 Coyne St., 
Chicago, Lil. 
St. Louis University St. Louis, Mo. 
The Dallas News, The Dallas Journal, 
allas, Texas 
Times Publishing Co St. Cloud, Minn. 
University of Nebraska Lin.oln, Neb. 
Kureka College eka, Ill. 
First Bapust ch Knoxville, Tenn. 
Gethsemane Bayt. st Church. -Philadelphia, Pa 
Johu Van De Waile, P. O. Box 41, Sey.uour, Ind. 
William F, Gable sata pe a: Al.oona, Pa. 
Concourse Radio Corp.... —_ a 
Galvin Kadio Supply Co Cainden, N. J. 
St. John’s University Collegeville, Minn. 
Dartmouth College oe ‘. H. 
Onondaga Hotel yracuse, N. Y. 
Merchants Heat & Light Co., Pt Guaranty 
Building, Indianapolis, Ind. 
Radio Sales & Service Co., 1 Broad St., 
ridgewater, Mass. 
Wynne Radio Co., 226 Fayetteville St., 
Raleigh, N. C. 
Fifth Infantry, Maryland N. G., 

Fift; Regiment Armory, “Baltimore, Md. 
Gloucester County Civic League, Pitman, N. J. 
Signal Officer, Fifth Corp Area, 

Hayes, Columbus, Ohio 
Knox College Galesburg, Ill. 
a & Clothier Philadelphia, Pa. 
Francis K. Bridgman, 4536 
Whan Radio Shop Manhattan, 
Lancaster Elec, Supply & Const. Co., 
neaster, Pa. 
ereveport, La. 
South Bend, Ind. 
Baltimore, Md. 
Harry Fr reeport, N. 
First Baptiet Church Memphis, Tenn. 
Finke Furniture Co., 307 Upper 7th St., 
Evansville, Ind. 
Breitenbach’s Radio Shop Thrifton, Va. 
Fall River Herald Publishing Co., 
Fall River, Mass. 
. Scranton, Pa. 
-Johnstown, Pa 
.. Providence, R. 1. 
St., La Salle, Ill. 
Dr. Roses Artan, 197 Ponce Leon Ave., 
San Juan, P. R. 
-Menomonie, Wis. 
8. C, 
Maine 
New “kehenen, Ohio 
American Radio & Research Corp., 
Medford Hillside, Mass. 
Drake Hotel . .- Chicago, > 
Federal Telephone Mfg. Co.. ‘Buffalo, N. 
Georgia School of Technology, Atlanta, Ga. 
General Electric Schenectady, N. Y. 
University of Wisconsin Madison, Wis. 
Marquette University Milwaukee, Wis. 
University of Cincinnati ot _ Ohio 
a of Music, Roches 5 
Atlantic ‘Clty, iN. +4 
Courier kd “and Louisville Times, 
Louisville, Ky. 
Wilmington Electrical Specialty Co., Inc 
Wilmington, Del. 
Rensselaer Me aa Institute T N, La 
Sweeney School Co... Ki 
Shaffer Music es. eee 
Hebal’s 
Henry L. Le: 
Charies W. Howard 
Beardsley Specialty Co 
Culver Military Academy 
Chesaning a Co 


Lauer. Auto Co. 
Franklin St. ag Inc. 
James x acl A 
Cc L. «. Chicago, lik 
St. Petersburg, Fla. 
Pawtucket, R. I. 
. Johnstown, Pa, 
Downers Grove, Ill. 
Anderson, Ind. 
2014 Talbot 


Columbus 
Philadelphia, Pa. 


Fred Ray's Radio Shop, 


ienzle 
“Bowser, 206 Grenwood A 


J. W. 

Pumeutonse, Pa. 
St. Norbert’s College, College Ave., West De 
Pere, Wis. 

William Hood Dunwoody Ind. Ins., 
Minneapolis, Minn. 
N.Y. 
-Cleveland, Ohio 
Loew's State Theatre Bildg., 
New York City 
Co Des Moines, Iowa 

Miller, 6318 N. Park Ave. 
Philadelphia, Pa. 
Omaha, Neb. 
-- Burlington, Iowa 
Wise. 


George Schubel 


Bankers Life 
Howard R. 


“Wars, 434 nd Ave, N'St. Petersh 
ve., t. tersburg, 
x-0 Badin Fm Poe etersburg. Florida 
223 Van Buren St., Joliet. Illinois 
Martinsburg Radio Broadcasting Co., 
1 Queen St., Martinsburg, W. Va. 
8. P. Miller Denes J Activities, . w 
Wheatland, Wisconsin 
St. Paul’s Protestant Episcopal Church. 
Elkins ae. a 
Nelson Brothers, ee reneenty. i 
Gimbel _ ng 
Jackson’s Radio 


The Norfolk Daily 5 
Clifford L. White....... 
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233 
242 
246 
234 
370 
273 


226 
244 





WJAM 
WJAR 

WJAS 
WJAZ 
WwiJBCc 


WjJBD 


K. 
w KRC—Kodel Radio Corp., 


WKY 
WLAP 
WLAX 


Q Chicago Daily 


D. M. Perham, 332 Third aye, 
W. Cedar ds, Iowa 


Rapi 
The Out Providence, R. 1. 
Pittebargh Maite Supply Co Pittsburgh, Pa. 

Zenith Madio Corporation, 332 So, Mich 
Ave., Chicago, IL 
Second & Joliet Sts. 
Salle, Ill 
Ashiand, Wise. 
Granville, Ohio 
Mooseheart, IL 
New York City 
"aed York City 


Hummer Furniture Co., 
Ashland Broadcasting Committee, 
we 


Paar, 1444 Second Ave. 
oll ‘Rapids, 

Charles Looff (Crescent Park), 
East Providence, R. I. 
GD NG a nace sncnncndos Cranston, R. L 
Radio Corp. of Porto Rico San Juan, P. R. 
Michigan Agriculture College, 

East Lansing, 

Laconia Radio Club . Laconia, N. i. 
& B. Electric Co Webster, Mass. 


Iowa 


120 West 3d St... Cincinnati, Ohio. 
W. K. Y. Radio Shop....Oklahoma City, Okla, 
W. VY. Jordan, 306 W. Breckenridge St., 
Louisville, Ky. 
Greencastle Community Broadcasting Station, 
Greencastle, Ind. 
University of Minnesota at Miuneapolis, Minn. 
Wisconsin Department of Markets, 
Stephens Point, Wis. 
ERO DROID. 6665 cr cvevcccegs Philadelphia, Pa. 
Sears, Roebuck & Co. Chic 
Crosley Radio Corp 
Clive LB. Meredity 
Round Hills Radio — 
Northern Labora Lockp "N.Y. 
Coleen. Ohio 
Ges ctcoagees Chicago, Ll. 
Kingshighway Presby' terian Church, 
St. Louls, Mo. 
Mercer University Macon, Ga. 
Trianon Ball Room, 6201 Cottage or. 


Commercial Appeal 

Hotel McAlpin..Broadway & 34th St., N. Y. 
Doubleday-Hill Electric Co...Washington, D, C. 
The Shepard Stores, 30 Winter St., Boston, Mass. 
University of Oklahoma Norman, Se 
Omaha Central High School Neb. 
Wittenberg College 

First Christian Church 

Lennig B Co 


llege Texas 
Southern Equipment Co “Antonio, Texas 
Vaughn Conservatory of Music, 
Lawrenceburg, Tenn. 
Woodmen of the World Omaha, Neb. 
Franklyn J. Wolff, 600 Ingham Ave., 
Trenton, N. J. 
The Palmer School of Chiropractic, 
Davenport, Iowa 
Hotel Jamestown N. Y. 
James K, O'Dea Radio. & Victrola ~~ 


Towa State College Towa 
John Wanamaker 
Western Radio Co 
L. Bamburger & Co 
Peoples Pulpit Association 
Missouri State Marketing Bureau, 
Jefferson City, Mo. 
Owl Battery Company, H. M. Holmes, Pres., 
901 Carondelet St., New Orleans, La. 
Doolittle Kadio Corp ‘New Haven, Conn. 
North Dakota Agricuberah College, 
Agricultural College, N. D. 
Dr. John R. Koch 
Municipal Radio Station. 
Penna State College 
Horace Beale, 
Gish Radio Service 
Moore Radio News Station 
Electrical Equipment Co.. 
Scranton Times 


.-Atlantic City, N. 4 
State College, Pa. 
...-Parkersburg, Va. 
-Amarillo, Texas 
Springfield, Vt. 
--Miami, Fla 
Scranton, Pa. 
York, N. Y. 
Lowell, Mass. 

ting Co..Chicago, IIL 

Houston, Texas 

porte, Ind. 

Northern States Power Co., St. Croix Falls, Wis. 
Lombard College Galesburg, Ill. 
Waterloo, Iowa 
low Springs, Ohio 
Reading, Pa. 
Gloucester City, N. J. 
Valparaiso, Ind. 


Antioch College....... ree ¢ | 
Avenue Radio Shop 
Flexons Garage 
Immanuel —s Church. . 
Reo Motor Car ’ Lansing, Mich. 
Radio Corp. of amesink Washington, D. C. 
Washington Radio Hospital Fund, 

525 llth S8t., ——- D. C. 
Doron Bros. 


Elec. Ohio 
Union College ; 
University of Illinois 
City of Dallas Police and Fire signal Dept., 
Dallas, Texas 
Tarrytown Radio Research Laboratory, 
Tarrytown, N. Y. 
South East Missouri State Teachers College, 
‘ape Girardeau, Mo, 
Clemson Agricultural College, 
Clemson College, S. C. 
8 eee Providence, R. I. 
Gospel Tabernacle........ St. Petersburgh, Fila. 
Cincinnati, Ohio 
‘ollege Pa. 
Allentown Call Publishing Co. ae Pa. 
Seventh Day Adventist Church, N. Y. C., Y. 
Doughty & Welch Elec. Co....Fall River, Sar 
Camp Marienfeld Chesham, N. H. 
Clifford W. Vick Radio Construction Co., 
Houston, Texas 
i 


Hatfield Elec. 

School of Tinea of Milwaukee, 
Milwaukee, Wis. 
Broadland, Il. 


Fabriander), 
Hamilton, Ohio 
World’s Star Knitting Co., Water St.. 
Bay City, Mich. 
Saenger oy Co, and Maison Blanche Co.. 
Maison Blanche Bldg., New Orleans, Louisiana 


Harden Sales and Servi 
Radio Co. (Harry W. 





WwsMK 


wsul 


wsy 
WTAB 


S. M. K. Radio Corp., 8S. W. Third @ Lad- 
low Sts Dayton, Ohio 

State University of Iowa, Capiwi and 

= Sts., lowa City, hh, 

Alabama Power Bittoingham, Aw 

Fall River Daily Tiscaail Pub. ( 

r ‘River, 


Penn. Traffic Co Johns 
Louls J. Gallo, 2332" Lapeyrouse 4 ""™ Pa 
N Orleans, la 
Toledo Radio & Elec. Co. 
Willard “ ae Co. 
a = E 0...Ca . IL 
8. H. Ossi 
Reliance Elec. Co Norfolk, We 
Charles E. Erbstein, RK. F. sox 75, 
Elgin, i 
Boston, Mags, 
uiuseh, Neb, 


Edison Electric Dluminating Co 
Ruegg Battery and Electric Co., 1: 
Agricultural & Mechanical Colley: 


College Station, Texas 
Williams Hardware Co Streator, Ill 
Oak Leaves Brendcasting Station, Oak Park. 
Thomas J. - Lambert 
Kansas State Aericulvarai Colleg 
M: iuhattan, 
Flint Senior High School, 
Crapo St 
The Travelers Insurance Co... . Hartford, 
Wright & Wright, Inc Philadelphia, Pa, 
Lawrence J. Crowley (Alamo Bali loom), 
Joliet, I 
Houghton, Mich, 
- Dearborn, 
... Detroit, Mi 
Loyola 1 TE eadendobege Orleans, le 


ALASKA 
Alaska Electric Light & Power Co 
Chovin Supply 


Flint, Mich, 


Michigan Roe of Mines 


- Juneau 
eS eee - Anchorage 


—e 


The Calgary H Calgary, Alta, 
18 King St. W., 


Star Publishing rs Printing Co., 
Toronto, Ont. 

Marconi Wireless Telegraph Co. of Canada, Lid, 
Canada Cement Bldg., Phillips Square, 

Wgaaie PnQ@ 
Abitibi Power & Paper Co., Lt 

ole Falls, Ont. 
Radio Supply Co., Ltd., 10lst St, 


Edmonton, Alta. 
Centennial Methodist Church, Victoria, B. ¢ 


W. W. Grant Radio, Ltd., 708 Crescent Rd. N.W., 
Calgary, Alta. 

Radio Specialties, Ltd., 791 Dunsmuir Ave., 

Laurentide Air Service, Ltd., 


In 
10229 1 


Vancouver, B. C 

Nickle Range Hotel, 

Sudbury, Ont, 
The Victoria City Temple, 1110 Douglas St, 


Victoria, B, C, 
Jack V. Elliot, Ltd., 


123 King St. W., 
Hamiiton, Ont. 
London Radio Company Ont, 
Sparks Company, Wallace & Fitzwilliam’ Sts., 


Nanaimo, B. c 
Henry Birks & Sons, Ltd., 
708 Crescent Road N. W., Calgary, Alta. 
D. J. Fendell, Patricia Theatre Blig., 
Thorold, Ont 
Chas, Guy Hunter, 551 Adelaide St., 
London, Ont, 
The Electric Shop, Ltd., 144 Second Ave. N., 
Saskatoon, Sask, 
Queen’s University (Dept. of Electrical Engineer- 
ing), Fleming Hall, Queen's University, 
Kingston, Ont. 
Westminster Trust Co., Columbia & Begbie Sts., 
New Westminster, B. 
Mercantile Bldg., 
Vancouver, B. C. 


L., 
Calgary, Alta, 


Victor Wentworth Odlum, 
318 Homer S8t., 
The Albertan Publishing Co., Lt 
708 Crescent Road N. W., 
Western Canada Radio Supply, 
919 For 


Ltd., 
t St., Victoria, B. C. 
Riley & McCormick, Ltd., 
708 Crescent Road N. W., Calgary, Alta. 
The Hamilton Spectator, Spectator Bldg., 


Hamilton, Ont, 
Northern Elec. Co Toronto, Ont. 
Toronto Radio Research Society, 
uder Ave., Toronto, Ont. 
Students Association, 
‘or. Main and 2nd Sts., Saskatoon, Sask. 
J. R. Booth, Jr., 28 Range Rd., Ottawa, Ont. 
Northern Electric Co., Ltd., 121 Shearer St, 
Montreal, P. @ 
Church , Ont, 
Journal Bldg., 
Edmonton, Alta, 
St. W., 


International Bible 


Jarvis Street Baptist 
The Edmonton Journal, Ltd., 


The T. Eaton Co., Lid., Queen St. 
Toronto, Ont. 


Sprott Shaw Radio Co., Room 1604, Tower Bldg., 
Vancouver, B. 
The News Record, 39 South Cameron 8t., 
Kitchener, Ont, 
Radio Corporation of Calgary, Lid., 
— 3 Second Ave, N. E., Calgary, Alte 
A. Contior Montreal, P. @ 
J. Le Philippe Laundry Mont Joli, P. @ 
Simons, Agnew & Co 
London Free Press Ptg. Co., 440 Ric ‘hmond 8t, 
London, 
Toronto, Ont, 
Cor. St. J 
ae St. Lawrence Blvd., Montreal, P. Md 
Vancouver Daily Province, 142 Hastings St. 
Vancouver, 
Canadian Ind dent Teleph Co., Ltd, 
Wallace Ave. & Ward St., Toronto, Ont 
Le = i ‘Limited, C. W. Lindsay Bldg., 
cor. John & St. Eustache St., Quebec, P. @ 
Leader Publishing Co., Lt Regina, Sask. 
Dr. G. M. Geldert, 282 Somerset St. W., 
Ottawa, Ont. 
P. Burns & Co., Ltd., 708 Crescent Rd. N. Wo 
Calgary, Alte 
First Congregational Church...Vancouver, B. C 
b osewseran —— baat Ltd. 2119 | Seventh Ave 
entwort. adio Su Co., 
ad Hamilton, Ont. 
Manitoba Telephone System, Sherbrooke St, 


Winnipeg, Man. 
Canadian Nat’! Railways Moncton, N. B. 
Canadian Nat'l Railways . Calgary, 
Canadian Nat’l Railways.......Edmonton, Alte 
Canadian Nat’l Railways. . 


The Evening Telegram, 81 Bay St., 
La Presse Publishing Co., Ltd., 





—~ P.@ 
—— Nat’) Railways.... Ont. 


a 
Canadian Nat’l Railways... 
Canadian Nat'l Railways 
Canadian Nat’! Railway 
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She Wonder of Radio | 


— 


2-Tube Crosley 51 


Same as wonderful Crosley 50 with 

additional tube amplifier. Local and 

oe acany stations on loud-speaker al- 
s and distance up to 1500 miles 

er average conditions. Much 

quale range with head phones. 


Special Sloping Front 2-Tube Crosley 51 


Same as Model 51, with cabinet holding all dry A and B 
batteries. $23.50. 


2-Tube Crosley 51 Portable 


The Crosley 5] in a black lentbaremee case, with nickel 
trimmings. Space for batteries. $23. 


Crosley Musicone 


A marvelous new development 
of loud-speaking principles. 
Diffusion a cone creates per- 
fect reproduction of ail tones. 
$17.50. 


3-Tube Crosley 52 


A larger set for those who 
want greater reception 
range on the loud-speaker. 

perates on three tubes, 
using wet or dry batteries. 
Consistent loud-speaker 
range 1500 miles or more. 


Special Sloping Front 3-Tube Crosley 52 
Cabinet contains dry A and B batteries. Same efficient 
detection and reception as regular 52. $35. 

3-Tube Crosley 52 Portable 


Same as other 52 models, but in a log leatherette case. 
Easily carried. All batteries inside. $35 


Prices quoted above do not include accessories. 
Add 10 per cent west of Rocky Mountains. 





Crosley owns and operates station WLW, 


Cincinnati, 


the first remotely controlled 


super-power broadcasting station 


I. est 
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ne tuBe set 


Crosley, the world’s largest manufacturer of radio receiving 
sets, offers radio’s wonder—the Crosley Model 50, one-tube 
genuine Armstrong regenerative receiver at $14.50. With 
tube, phones, batteries, antenna wire complete, less than #25. 


This momentous announcement means that every home in America can at 
last have the enjoyment and the entertainment of high class radio—the thrill 
of long distance reception as well as local—on the basis of real economy. 


This Crosley 50 is the latest refine- 
ment and perfection of the set which 
brought MacMillan’s North Pole 
messages in to Leonard Weeks, at 
Minot, N. D., when all others failed 


though they cost ten times as much. 


This is the set which gets the stations 
from coast to coast; which gives you 
more for your money by far, because 
it is the genuine Armstrong circuit, 
built by Crosley. 





This little diagram shows three tubes 
using the ordinary radio frequency 
and detector circuit. Signals pass 
straight through the three tubes with- 
out extraordinary increase in their 
strength. The tube value therefore 
is three. 


¢—s- 


DET. 








But Crosley’s Armstrong regenera- 
tive set, with one tube, passes the 
signals several times through the 
single tube, each time increasing their 
strength and giving you much more 


than the three-tube ordinary circuit, 
or a tube value of 3+. 


That is why the Crosley one-tube set 
is so much more satisfactory and 
efficient. 


Already, with this perfected Crosley 
50, Andie Edmondson, at Stella, Mo., 
heard 2BD, Aberdeen, Scotland; Paul 
J. Hall, at Osceola, Neb., heard 2LO, 
London, England; Eugene Barnhouse, 
at Brookfield, Mo., hears Winnipeg 
and Montreal, Can., and Springfield, 
Mass., James Gordon, at Fremont, 
Neb., hears them from coast to coast, 
from Canada to Texas, even picking 
up 10-watt KFNG at Coldwater, 
Miss., and 100-watt WFBL, at Syra- 
cuse, N. Y.; Mrs. J. Martin, at 
East Palestine, Ohio, hears KGO, 
Oakland, Calif.; O. W. Bryant, at 
Sunset, Tex., gets Hollywood, Calif., 
1425 miles; Crosley Station WLW, 
Cincinnati, 1094 miles; Pittsburgh, 
Pa., 1361 miles. 


Get your Crosley 50 now and learn 
that fine radio is not costly and diffi- 
cult, but low-priced, simple, easy and 
reliable. A Crosley dealer is near by. 

Crosley manufactures receiving sets which 

are licensed under Armstrong 

Patent No.1 ,1 13,149, ontioreed foo 

$14.50 to $65. without accessories. 
The Crosley Radio Corporation 

Powel Crosley, Jr., President 
628 Sassafras Street. Cincinnati 























Genuine 
Rediotrons 


Sold Here 






































Do ) you believe 


in Names: 


Do you buy things by name because the 
name tells the quality? Do you ask fora 
RADIOTRON, instead of just a“vacuum tube” 
—demand the standard by the name that 
marks it as genuine’? 


The most important part of a radio set is 
the tube, and you can’t get the best out of 
any set without putting the best tubes into 
it. There’s a Radiotron for every use, in 
ee ee every kind of set. Look for the name— 


when they bear the name and the RCA mark. And be sure it is 
Radiotron and the RCA mark. . 
genuine. 


Radio Corporation of America 
Sales Offices: Suite No. 16 
233 Broadway, New. York 10 So. La Salle St., Chicago, Il. 
28 Geary Street, San Francisco, Cal. 


diotro! 








REG.U.S. PAT. OFF. 


PRODUCED ONLY BY RCA 














